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PBEFAOL 


The object of this work is to give, in a connected 
fonn^ a Biimniary of the development of the vegetable 
kingdom in gvological time. » 

To the geologist and bottmist the subject is one of 
importance with vefmence to their special pursuits, and 
one on which it has not been easy to find any conveni- 
ent manuaI‘of information. It is hoped that its treat- 
ment in the present volume will also be found snfii- 
oiently simple knd popular ^o be attractive to the 
general reader. 

Li a work of so limited dimensions, detailed desorip- 
•tions cannot be given, except occasionally by, way of 
illustratiou ; but references tio authorities will be made 
in foot-notes, and certain details, which may be useful to , 
collectors and students, will be placed in notes agpbpded 
to the chaptei^ so as not to encumber the text. I 

The illustrations of this work are forlihe mq^ part 
original; but .some of them havtf prevfously appear^ ’ 
in special papers of the attth<)r. 

* j. ir. D.’ 

Febrmiy, JSS8 
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THE 

GEOLOGICAL HISTORY OF PLANTS. 

CnAPTEil I. 

PEBL’-'IirAET IDEAS OD OfiQDOaiQ'L OHBONOI.OGT AKD 
OV THE OIASeiStQATTOK OF PXAET8. 

* r 

The knowledgo oi lossil plants and of the history of 
the Tcgetablo kingdom has, until recently, been so ^g- 
montary'that it seemed hopeless to attempt a detdiled 
treatment of the ^object qf this little book. Our stores 
of knowledge have, however, been rapidly acoumnlating 
in recent years, and wo have now arrived at a stage when 
eve~y now discovery serves to render nsefnl end intelligi- 
hSh a vast number of fSots previously fr^gavSEtaryhnd of 
uncertain import. • • 

• The wjfiter of this work, born *in a district »ich in 
fossif plants, hogao to collect and wqrk at these as a 
boy, in connectidh with botanical and geological pn|8mts. 
He has thus l^en engaged in the study of fossil plants 
for nearly half a 'century, and, while he htu published 
much on the subject, has endoavouHbd carefully to keep 
within the sphere of asccr&in^ facts, and has noade it 
a specially to' collect, as tar as possible, wlflst has beej^ 
publishe'd by others. He has also enjoyed opportnnitjf^ 
of oorrespondeniie oi^ personal ‘intercourse with most gt 
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• * » » ' 

the more emin^t workers in the snbjeftt. !0row/'i]{^‘tho 

OTening of h^ dajs, he thinks Tjfc' rfghif to endeavonr to 
place before thfj world 'a summary of facts and olf his own 
matured conclusions — ^feeling, however, that nothing t:an 
be final in this matter ; and that he can only hope io 
sketch the present aspect of the subject, and to point the 
wqy to new developments, which must go op* long after 
ho ^aall'have passed away. 

The object is one which has the disadvantage of pre- 
supposing some knowledge of the g>.ological h^tory of 
the oarih, and of the glassification and structures of mod- 
em plants ; 'and in that all whq may please to read 
.the following pages may ^ plaoe^, as nearly -is po>thiblo, 
on the same level, this introdnetory chapter will be de- 
voted to a short state^nt of the general facts of geological 
chronology, and of thh natural divisions of the vege’table 
kingdom in their relations to that diionology. 

The omst of theoarth, as we, ioZQQiirhat modestly term 
that portion of its outer shell whioh is open''to pur qhser- 
vatiun, consists of many beds of rook snporimposed on 
' each other, and whioh most have been deposited succes- 
sively, beginning with me lowest. This is proved by the 
structure of the beds themsdyes, by the markings on 
their surface?, and by the remains of animals and'pVmts 
which' they o^ntoiii ; all tbe^e appettrances indicating that 
each successive bed< mnstliave been the snrf^ bofone it 
was covered by the next. " c. 

As these bods of rook were mostly formed undei; yfater, 
and of material derived from the waste 'o/ land, they are 
pot universal, but occur in those places where theTe wore 
rxtkQsive areas of water receiving detritus from the land. 
Ft^her, as tUb distinction of land and water arjses prima- 
rily from the shrinkage of ihe mass of the earth, and 
from the consequent collapse Of the crust in some places 
and ridging of it up in othersy it follows tha( there have/ 
from the earliest geological periods, been deep oeq^n- 
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ba^ipB* rid|;e8,oi elevated land, and broe^ plateaus inter- 
vening l^t^een thb ridges,, and -which yrerg at some times 
under water, and at other times dand, -ndth many iutor- 
, mediate phases, fhe settlement and l^nlmplii^ of the 
crust were n^t continuous, but took place at intervals ; 
and each such settlement <produccd not only a ridging up 
alon^ certain lines, bub a^^o an emt^gence of the pl^^ins 
or plateaus. Thus at all .times there have been* ridges of 
Iplded rook constituting mountain-ranges, flat ^jepansions 
.of continental plafeati, sometimes dry and sonietimes sub- 
mergedfand d^p ooean-i>^ois,; aeyw Except in some of 
their shallower poaiiohs elSfailied^i^i^ * 

Jiy th| st^dy of t}te>1taikiHilsiva^<1l:^^ more especially 
of those deposited- in continental submer- 

geqfig. we pbi^’; chronology which 

expresses of the earth’s 

cnist, ^Hd ^ell first formed 

on our aiB^w^^|j^l%e^^fesent^:day. By collecting 
th» fossil' reni(dnB;lmi^^ed^.'>^^^ layers and 

placing these in ohronotbg^nad order,- we obtain in like 
manner historic of aniniid ah^plant lifOyparaliel to the 
physical changes indiesded by tnh beds thi^selves. The 
fact# as to the sequence ^ obtain from the study of ex- 
posures in cliffs^ cuttingB>/||na;d^9e» and idiloies ; and by 
'Correlating these loq^lflBotk)ps in s great nigind^r of places, 
wu obtain our general table ot suecession | though it is to 
•M obsflfed, that in some single >exposures or .series of^ 
exposures, lUfe those in the great oafijous of Colorado, or 
on the coasts of Great Britain, we can often in on^offality 
see nearly the whole seq^uence of beds. Let us ’observe , 
here also that, though we can. trace these seHes of d^osits' 
over, the wholb of the surfaces ob the ohntinents, fet if 
the serieali^^d be seen in* one spot, say in one shaft Sunk 
throngh whole thii^sel of tiie earth’s Ifliis 
'wonld ho«ehfficient for out trarnese. so as thb hestory 
^ Rfeis Mncerhedf ■ 
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The eyidenqpp is similar to that obi^xysd^y i^chtio* 
mana on the s^^c of Troy, |rhofc/in digging tBrongh sue* 
oessire layers otdibris, 4io fonnd the objects deposited by 
Bucoessi'vb occiipants of tbe site,^ froiA the time of tlie 
lloman Empire back to the earliest tribe^ whose flint 
weapons and the ashes of their flres rest on the original 
surface of the grourifl. ■> r * •* 

Lbt us now tabulate the whole geological succession 
with the history of animals and plants associated with iU 




^ 

t 

Ago of Han and 
Mammalia. 

ji 

‘ jSlodefni 

Pleistocene, 

Pliocene,^ 

Hiooene, 

Aogio/perms and 
Palms dominant. 

Age of Reptiles. 

1 

fjretaoeottii^ * 

Jursisaio, 

Triassio. 

^ CSrads and Pineii 
^ domibant. 



f'* 

• 

Age of* A^nphibUms 
and Fishes. 

Age of Interte- 
brates. « 

j 

' Pennlmu 
CaTbonizetons, 

ES4Ab> 

OrdovioiaOt 

Cambrian, 

. Horonian (XTpper). 

1 

• 

Acrogens and Gym- 
1 Aosperms domi- 
nant. 

IK 

L 

0 

• 

Age of Protozoan 

i 

j 

r Hnmian (Lower)* 
ITi^r L^nreot^s 
jEdlddlo ^urebdan, 

1 Lotf^er Laurentlan. 

% 

Protogens and 

c 

A 


It wiU bo obsCfred, since only the lat^ of the sys- 
tems 0 ^ formations in this table belongs to the period of 
human bistoij, that the whole lapse of time embraced in 
the ilible must be enormoos. If we suppose the modem 
perilkl bare bontintied for say ten thousand years, and 
each of the others to have been equal to it, we shall ro- 
qtlire two hufldred tbonsand yejSrs for the whole, ^hore 
is, howerer, reason to beliere, from the great thickness of 
th^ formations and the slownmus of thd deposition of nfopy 
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GEOLOQIOAL CHBONOLOGT. 

' < 

of 4liem theVld^r. systems, tfiat th% most have re- 
quired vastly greater flime Taking th^ criteria* into 
aceouut, it' has been estimated tliat tfee ,time-retios for 
•the first three great ages may be as one for the Kainozoio 
to three for the Mesozoic and twelve for the Palaiozoic, 
with qs much for the Eozolc as for the^Palteozoic. Tliis is 
Dana’b estilhato. Anotfiei? by Hull and Houghton, ^^cs 
the following ratios : Azote, 34-3 per cent. ; Palssozoic, 
#•5 p« cent, ; ]i{^ 80 zoic and Kainozoio, 23 ‘3 ^ler cent. 
It is fu^Or held that the modem period is much shorter 
than the othdr poriodq of the l^hinpzoio,, so that our 
geological table tlay have to he nilMSnfed by millions of 
years inst^ ai thousdbd&i * 

We cannot, howevei^ attaoh any oert^n and definite 
vahwin years to geo]|ogioal time^hnt must content our- 
selves with the ^horal statement that it has been vastly 
long in oompal^ tO that ooi^ered by human history. 

Bearin^n mihd. this great duration of geological time, 
and* the fact that it probably extends from a peribd yhen 
the earth was intensely heated, its crust thin, and its* con- 
tinents as yet unformed; it ^Ul>e evident that the con- 
ditions of life in the earlier geologic periods may have 
been ‘very different from those which obtained later, 
^en we further take into aeeotmt the fieissitndes of 
land and water which havd michrmd, we* shall see that 
^h oh aDg es nrast have produced 'very great differences 
of climate. The warm equatorial waters ha^o in all < 
periods, as Btipq;rfioial oceanic currents, been mainmgents 
in the diffusion of heat over the surface of the^earlh, and 
their distribution to north and south must have been 
determined maiply by the extent qnd dimotion of land, 
though it may*aiBo have been modified by the changes in 
the astronomical relations and period of tjie earth, apd 
the form of its orbit.* We know by the evidence of • 




drolli ** Ciinaate and Time.** 
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C t 

r • * 

fossil plants thsfc changes of this .kind aave ^cnrreO so 
greal ^s, on tl^ one hand$ to’pei'hiit the^plants 4f -wam 
tempera^ regipna to teiist within the .Ardiid Circle ; and, 
on the other, to drirh these plants into the tropics andi 


to replace them by Arctic forms. It is ev^ent also that 
in those periods wl];en the •continental areas w§re largely 
snlnnergcd, there might be an'ex^i^iTe amonfit of Moist- 
ure in the atmoa|)here, greatly modifying the climate, in 
so far as plants' am »■ \) “ ’ ' ' # 

Let ns no]fr %M^Ssi^^|^:htltcii^of thC regClaSie king- 


dom as indi£aSt0dLV|^l^^‘:!hotes in t3io right-hand 

cplamnofthe:|^S^|2T''5:> • 

The most of j^lnnteas ii^ the two 


great series have no mani- 
fest flowers, of ssads ; 

anfl iPhandgains; and pjro- 
vdttce .seeds 

. '1.' distinctly distin- 

^ishahin%i^.,jjitQ|^^ the Fungi, the 

lAohen8,t'|md,;^P^%lij^^ ■ ' . ■ ,„. 

v2.. bnt wholly cel- 
lular. ,These*'aret^f^!P^^sl^‘lj^^'ortB.' ;.|. ^ 

""■■t. Acrogfim, whii^.fliive ici||MQni|ar,||bms as well as 


the ‘Main's-tcdls aad the 

^Ijgik^odiScea), ahd a t^iirioas little group 
Pi^hatio pla^ called Bbi2ck»!Te^'#^e(%^^). 

S^iihitenogams all TaBcn1w,|)nt they differ much 
in. !'^^|^p;Beity nr com^^ Ipl tfarir flowers or seed& 
On' ^jf|| fen|lfl'^th^;,admifcof‘n^^^ diriSioB ; . , • . 

tho^^«^^ bear naked seeds . 
not eheiibsed .m' -hruitis. They am ^e I^^ .and Jj^eir 
aliMjsi, h||y2 the Oyoada * “• 
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CLASSIFICATION OF PLANTS. 

» • . 

Aiiytuspi^his, produdb trueVruits enclosing 

th^ 8eed& *la i^is grotrp thera are two weil-niarked*Bub- 
di’^sions diSedng' in the structure ^ the feed and stem. 
JThej are ihejEticlp^em, Or inside growers, mth s^eds har- 
ing ope.eeed-;)^^ only,, as the grasses and the palms; and 
the .^2;oj|i^»s,..]|ating. .ontSideigrowing wood j' stems, and 
seeds Vith twi^feed-lharhs.* Most of 'the'ordin^ forest- 
trees of teinpojrai'te eUmateai belong to this group. * 

# On wtfe^^g 'to Jhe geolog^^ table^ it ^ilthe seen 
that th^fNs a oeiwn.rott^::jC^g||^|^dence.^l^^ the 
order of rank «f plantEi'^|u:i£^^^P^^p|^|r< appearance, 
in tijpe. The oldest..' .know are 

Algae, ahd wiih;,;t^e?^ tto^^^yT^j|ta''^pparentdy 'with 
the^ 'ibree^ and 

with pipes. reign of dym-. 

nosperms, fmdifn 'tb« hl^er... 

Phaenogams. do«ainai |^P^ Mi^|^^rfc_';i8 .Mranoe ^ in' 
elevation^ and, a^ in^ 

^tHht in eaurlier ^ ^ eleyatio,n 

unexampled ||i. afe ocpn- 

>md.wi^'p;i^Wf'4ap^,.|3^ V; . ^ 

** Jt is^^hiistdrioal .^^ri^^i^'ttitiiat.., to -tr^ , 

in tlte .'folElowd^. ^ages,'.'.«n^;At'..yi^' .he/i^'^oet simple 
and at the 'S<^e}^itime" '^o^viiiBtjriti^Te.jj^e^l^;.^ 

consider it in*^||jf itsder- of 



ohapteb' il 

YBOBTAlIOir OF TEX ZAEfiBETUE, ZiABLT PALiOil- 
ZOIO-HiTJJBBWOES AQ TO AXO^. « 

1 U 

OxoBST cSf all ths iotoaMdiui bnown to geologists, and 
leptesenting pwHaiMS tho earliest rooks pro(lnc<)^ after onr 
earth had ceased to be a moltett mase, a^ the hard, crys- 
talline, and mnobTOoi^riied rooks n/lpM} by tho latftfSir 
W. B. Logan Lanrenttan, and deroloped 

in the northern parts of Borth Bnrope, and 

in many other regions, l^o nnnierbnA 4md egteinsiTe, in- 
deed, are the exposdreit of these roolo^. that we have good 
reason to belleTe thai theV tttldcrtli^ all the other forma- 
‘ tious of ohr oontments^na ar)j^ 4tin wc^ld-wide in thoir 
distribntion^ In the loWw of this great system of 

rooks which, in some nlanes least? ^s thirty thousand 

feet in thickness, WO hb itfttnasHsI the existence' if 
any living thing on thn earth. * in the xoiddlo poi- 
tiou of the Lanrentian, rooks ate found, which indiodto 
^ that there were already land and water, and that the wat^ 
and possibly the land were already tenanted by Hving 
bein^M, liho great beds of limestone which exist in this 
ox the' system famish one indication of ihia In the 
eWU geologic^ formations the limd^tohes are mostly or- 
ganHH^tbat is, "they consist of accnmnlated remains of 
shelK borals, and other hard* parts of marine animals, 

, which ofe Ooihposed bf^ calcium barhonate, which the ani- 
mals obtain directly finm their fwd, and indirectly from 
the^caloareous matior dissolved in thd sea-wa^ In^like 
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(I • 

mai^lr g:fi!at^b«d<i of iron>oro ozist in Jko LanrentJan ; 
bn^ in later Wmafio'ql tho determining cause o:£ the 
aoenmuiation of sneh Ws is {ho*partial ^oxidation and 
^solution of the peeoxida of iron by the»agency d organic 
matter. Besides this, certain forms knoum as Eozoon 
^anadense hare been recognised in the Lanrentian limo- 
stoneb, vrhich indicate the presence at least of one of the 
lower types of marine animals. Where animal life ie/'wo 
|iay fairly it|fe|r the ezia&moe of regetable life as well, 
since th^jjlant is^tUb onl;^ prodnCbr of food for the ani- 
mal. But we.ore not left merely tq this inference. Great 
quantities of carbon or chtWhof)! % the fom of the sub- 
StanSe •k^own as grfpfa^to or plamhego exist in tho 
Ijiiurentian. ThToer, in mte# formations we* hare 
d^sits of (jojid /Raid bitupolht^tis iiiatter) and we know 
that these |mtf ^aen t||ia%ocnmiilation and slow 
putrefaotiolnil^ rt^etable matter. Further, in 

places Wl^, hotipi^ has ifJ^ted tho beds, we 

find that^ina)^^)|^ hai heen ohi^iged into wthracite 
and gmphito,,^m ahales hare been ooturertod 

into graiihitic^sfaa!«i!|^^tU# tlbiat oracks filled with soft 
bitominons maW beoome changed into 

veins of graphite.' Whbtb th^Or^ we finH in the Lan- 
wntion thick b{u|l| 0| gj^phi^und be^s Of limestone 
“charged with dettij^^ gt|dna Wld crystals of this sub- 
stance. imd graphitic gjpeissea and eehis^ and veins of 
••^phiW trare^ng the b»dt» ve recpgnise ,the same 
pl&aomena jhafc are apparent ih later wtaations con-» 
taining vegetable dUris. 

The carbon Jbhns ocotuxing in the LanrentiA it, hot 
to be regarded atf ejweptional or rare* hn* is wi^ljT wh* 
tnbuted and fit l&vgo amount. Canada mifire especially « 
^ the dflposits are very oorniderahUu 

The grsplute of tlfe«itiaufbntiw of Canada oepnrs both 
’ in beds and int veins, and ih anoh a manner ah to aho# 
•dihbt.ita^qrigip and deposition are contemporaiRepna with 
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^ \ 

thoBe of the contommi^ rook. Sir Willi^^Lo^an States * 
that, “ the degcSsiis of plumh^Og^cherally oScur in *tho 
limestones or ui their immediate vieinity, and 'granular 
Tarietieswif the rctok often contain large orystaUino pla'iof 
of plumbago. At other times this mineral is so tiuely* 
disseminated as to give a blaiah*grey ooloor to the limo- 
stone, and the distribution of bands thus oolon^od keenu> 
to 'mark' the sttatifioation oJ the roci^'’ lie further 
states: “the plumbago is nol confined to the lim^ 
stones ; large or]|«ta<Uh».a<MM^ pt iff tfiu Dooasjiovcilly dis- 
seminated in and sometimes m quartzite 

and in feldaiKdihia etf^ in magnetic oxide of 

iron.” Xu adddiitn to these htfide^ formsyth^are also 
true teins in irhieh gl?sphit^ hjwuia asjlipciated with cal- 
cite, quarts, orthi^clas^ Or m^er in jjtjs- 

seminated sciales, in domshjed tj^aasm, onfin'h||^ or layers 
“separated from eadh^ oih^ aodtfj^ Itufl^-rook 6y 
feldspar, pyroMO^ j^d ^ men- 

^ turns the ocourrobqe^ pum and* of 

that peculiarly f simulating 
fosdl wood, ^bougjl^' ferm of laminated 

stmoturo, irhlol^glig liTew York, 

and at the MgAy pf the ferns 

are not true « network of 

shrihhage cracks or oonnt-' 

less numbers Jifie OOfitain^ roo)tt>«n!d r^^i^^rcg^r ih 
tibeir diavemnonq, sq.tbAjt remmldt) dfinngs dfi 

•hodular m^s. Tt is m{Mt pipbabte that % graphite'of 

S idpi originally introduced as* a ^i^nid or plastic 
on } bpt in whatener way intt^noed, the ohajv 
IS fefes indicates that in ihdcaee of the greater 
( them the eadbonaoeomi Haateridl must have 
rad pm hfddsd Ific^ traversed by these, 
veins, it the'sam# relation with the veins 

-i-i I, *pvA- 

* “ Geoli^ of Onads,** ISfilL 



’LAUl^NTIAlf AND EAEI.T PALAJOZOIC U 

• • • 

01 ;vtnmeA fQtilid iii ^i]^e bitumitious azalea of the Cai- 

boniferojia *aTid Silarian rook^ Nor c(^ there bo> any 
dojibt that the graphite found i& the bida has been do- 
.posited aloii|( witft the* calcareous mailer* or mftddy and 
sandy sediment of nrhioh these beds were priSiinally com- 
posed.* ^ ^ 

The quantity of graphite in thi Iiower Laurentian 
senes is enonhohs. l<nb« years ago, in the townsltip of 
1$ackingham^'ett Jie Ottawa Biter> I examihed^ band of 
limostopMelieved to be a boh^^hftaidon ef that described 
by Sir W. B» Iiog«m as llidm liaaiestone. It 

was estimated. to*amoq^i, wISh (so«n<t tbm *!n{!^nrtratified 
bands Sl^gneiss, to a thiplcpess of Sik bdhdrM feet or 
more, and WfM9 Itn^d to bb>|p!|ed Wi^ diMtbinated oiys- 
tai*of grapptebbBi#hl dit tjbie t^i^fsfitflkjso such an extent 
as to <KmSt|p4e'''i(l of the whole ; 

and, maldll poorer portion^ this 

band in idltV'hStt.Ufii'tiosl thickness of 

piAe giwphfte’fljua Iroih tbjfiiitty feet. In the 

adjoining ti^wftwij^nf Bijf w* B. Logan noticsB 

a band from reticnlaiN 

with graphite teiDgl tO sil<^ at to be nrined with 

proSt for this the Same dis^ 

a bed of j^hii^.ilrott thick, and ■ 

yielding ,;SI0 jp«|i; the pU^ midiespial, is* worked. 

^ it .anpej^kin the eimraWk made by i^o qnatrymen, 
it^semWw a bed ol't^ 9 ab''*ab)!l ®r«»a this bed, 

about fonr deet thibk, wits w'jihiunjWnt object in the 
Canadian department t(t the Colonial IhdkibiblOn^lirii^fi 
When it is*^c^g||Sidered that gra]^hite occurs in emW 
abundance at soneral other horiions, in h^s of lipieefi^* 
which hare been aeCeyWBtSd'by fifir W. E. Logan td hare * 
an a^regate thioknd«i*'cf thifty^ye hundred leel^ It is 

— ^ — i u .<, 4 * '•" * ‘f » 

* Pajiw by Ibd antbor 6ai 0ri^1iit6| ** J’iWttlfttbl JdWirfcJsi 

ififological Sod^fy/’ 1(9^6. * 

• « 
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scarcely an exa^ratita to maii^t^in th«it tlie«quanti|tiy of 

carbon in the/jiinrentian js ognal to that in lAmilar areas 
of tbe'Oarboniferoas system. It is also to bo obseryod 
<hat an*iminens^ area in Canada apifcars to be occupied, 
by ihese graphitic and Bozom limestones, and that rich 
graphitic deposits exist in^ the continuation of this sys- 
tem in the State oHJew Yorlf, srhilc in rocks^fieliovcd to 
be of this age near St. John,, Branswick, there is a 
very thiqk bed of graphitio Umestone, and abociated with 
it throe regular beds of graphite, hiring an«<^gregato 
thickness of about flTiT loot.* • 

It may Mrly be assnmod that in the present world, 
and in those geological periods with whose grgtinic re- 
mains we are more familiar than with ^those of the Lau- 
rentiaO, there is no othw sooioe of jcmoxidiaed oarboa#an 
rooks than that fornisbed by organio nkot^ and that 
iJiis has obtained its Carbon in oa8te> in'i^e first in- 
etance, from tbo debxidatidh of oarbonie aoi^ by living 
plants. ,No other Sonioe of carbon oani I believe,* be 
imagined in the Ladrentiah period. V^e inay, hdwover, 
snpposo either that the ^ajmitid matter o{ the Laurentian 
has been skxmmnlated m beds like tboite of cool, or that 
it has consisted of diifnsbd biliaiohionljlmilftter simildr to 
that in mote ,mod^ bittiminone kbdltl and bitaminons 
and oil^eoring Umestenes. H^hie graphite near' 

St. John, some of those In ‘the gbeiss kt.'^oondei^oga iu 
New York, and at LOidiaber andBtioking|jhih, and olsc-' 
‘'where in Canada, are so pure and tegnUnr that one might 
l|iir}y*^mpare ^em with the graphitic boal of Bfaodc 
18wd. ^ These instances, however, aite exceptional, and 
riie l^eqater pM of the disseminited and vein graphite 
mig]^ rather bo likened in its mode of occurrence to tho 
bituttilBoas matter in Ifitdminotitl shales and limestones. . 

. .. . ^ * 

* HktOwir ht “(kuurterif JiMinuit of the Oeplogicsl Eopte^,” toI. 
xn., p.4$a “ Aradka Geology,** p. ess. ’ « . * «< 
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We'maJ dissemisatod ij^raphite to tbat 

which we fiBd in tholie^^stricto ;fi^ panada in which ^ila- 
rian andberonian bitummeus and fctnestonca:haTe 
been metam^hoi^ aWl conVeri^, into grophiilio rooks 
not Tery di^imiliw ^h® those in. the/Iqs^ a|tepe^;^rtions of 
the LanrentiaBi? .;; |h.like,i!^hbpip|a6pf^prpfeabte^ 
the nhme3ii[aa\|^iidulating^V&n8.^^^^^ n}ay.„haTe 

fissures andri^ l^ iEW'^dl. ■ffl''itK^:toanDer in 

which 


and ^ shaTes. I^wer 

Carboniferoul: linie^tonf and 


nillsBowwgh, 'mf Tery 

similar to 




traDsy^t^^|» 
and ■‘p’ 
gtea 




Laareniiain . olaes ot der ^ 


posits abov0:;^en1|(|E^|^ 
the organic 


l|ia-:i||^'hghly,V.4i4h«; 


or^em: 




i that 








wonld .'Wpfy 

stances ^ 
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t * k i ^ 

havo been foun^ It <is posBibl|^, bow(sir(^, wat in tbo 
Laniimtiaa period the Testation 'oi tbo lanttma^haye 
coseisjied vhoUi^ of coUnl&r plants, as, tor ozamplo, 
moBSes shd liobods, and if so, there fonld be ootnpu!^ 
tiyely little hope of the distinct preserration of their* 
forme or tissues, or of ottr being Rble to distinguish the 
remains of land'plants frotn those of Algss. 

We mV faom and conwderations in the 

following; statei|tents : * that somoirhat obscure 

traces of organio etruotuxa lOtm betdefis^Nnd it ii})fl€iauren< 
tian graphite; seqobdly, thaiTthe geqhdral arraiTgement 
and microsooj^io straoimre of the subslanoe 'corresponds 
with that of the oarbpuaoeons and Jiitnmiimns |natt^rs in 
marine forumtionB of mors mOdetn didll; mirdljjr, that if 
the Laurentiah gmjphitg has beStt Yegot|]j;le 

matter, it has only undergone a in 

kind to that wbioh cnga^lo r^df^rphosed 

sediments of later ago, egcpjkrhmoe^'t^^ that the 
. associatiqn of the i|i«Si|i|iii^ matV 
stonef bods of iron-Kijtm.ign^idnlhlHn 'l<%hidos greatly 
strengtho]natheprdhel5|i»jybf!t^ fifthly, 

that when 1i!|tVikoos8 and extent 

of the l9o2X>ona] and iroit-ore 

deposits of Ih^ lAanmian, Wb)|M^y^ 9 |$fAnic origin 
of the limestone and gi^pbitp, m in^pared to* 

baliere that the life oi 

hare existed under low derdi- 

%|l^and that it equalledij in itsV 

' etHtpi,*4ft the way of 'gecdogtoai acK>ttil||m|lhii) ihat of any 
idoiMuSut^l'Oiii^d. ' «ik‘* ' 

' i^ttlu^egb^ Mr the meo^f MM American As- 
• Boei^tMJniAlhanjV WiitW-^yfljlJ^rrxing into the 
roa>d df fossil wood from 

thw the loit^ PlpfoBsor 

Vrawii imd 'ieidsirk^'^PlI the speeimen was the re- 
mains of « Dotohlan tiee oonfitmwaneoua with his* 
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fishes \)f I wirfli I c^uld sit under its 

shade ,! " wdb the smiliDg reply pf the great^oulogistt and 
when we* think of the great acoanrulation# of Laurentian 
oailbon, and that Ve am entirely igno&nt of tlfe forms 
‘and stmetures of the regetAtion which produced it. we 
can scarcely supprott R feeing of disappointment. Some 
things, hdveYOV) ve canr sttfmy infer* from the facts t}pd 
are known, and thesett may be well to mention. * 

The clinmite And athiospbere of the Laurenibian may 
have becR^^weti «d^]^ted ^ thb sustenance Of Togotable 
life. We can dohbt that the intemiel heat of the 

earth still WAtniedLthe«lr!at^ of tbfsea, mid these warm 
waters «H^t l^ve diffused ^oot quantities of mists and 
vapours over the lAnd, givihl^ taoist and equable if not a 
vej^y clear ^Pte vast apantities of carbon di- 
oxide oltetM^ Umestones^d ctOrbonaceous 

beds nboted in the atmosphere and 

must hAte,iMi|>mWtmttn4An^ of the carbon, which con- 
stitutes ttie^i^0iil|lib|p^e4^hf th'v^eftable tissneiu tTnder 
these oircutn|EaA4aiiihba4^ woftd must have resembled 
a damp, warm gheeahonlo, add plants bring snob an at> 
mosphero oOuld hqVe iphAti Idaftnantly, !l^u these oir* 
cumstanceS the l<pNi# lomt Of aqdatio vej^tation and 
those that lovbjdt|idb ond Wet soil would have 

been at hmo. * '' ' t|' • , * • 

-If ire*$i0m<m ]||uiltioprai^ what kinds of planta 
miffht in snob oitQdmstanoeSr 

we fhay oh|^]|‘|j| t nt!(ipraatiov from the vujfbtaUon of 
the sncceedfi^ .. IkiIMc agOi #hen Bupb oonditiqdB^tiU 
continued to ami (jttod eitent. ^n this period th*e 
mouses, feme,*'' ,,1 , t*WtA$S etfiWnsed tBe woriid W 
grew to sizes a^d d^j^OAMjlof Oemplexity of sttrUO* 

tnre not known previous tSSt* 

‘rentian ogk sematlii^ hate>ha|mened to, 

Algm, to Ihnifh to xJefaehs! tdwttMWortIt, and' lltOMSa 
TI>wAIgm,^may Wveiiattfined to digantio dimei4ldi»» #ud 
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mdy h&ro ovon ascended oti^ of tl^^watomq, aome of thoir 
forujB. Thesefcomparattvtiy simpie ooUnlar find t 9 bular 
degraded to the humblo podtion of flat 
UolMKiB or soft or corky fnngi, or%lond!br celltdar tnosscs, 
mAy fattTo been so stio&gthened abd modified as to con- 
foi^st-tmes. This trjmld bo^ft^to in harmony wi lb 
vhatis (i;^bserTed in^thS doToIppmnnt of othsi 'plants in 
^nmitiTo goologioi4 iibmss ; a kter in this his- 
tory wo shall she them is eVidei^ in A^4lo)m of the 
l^qxian of a fnuriTid of ItMih • >■ 

It may be that ^geologist at bbtuniAt Tdill oyer be 
Able to iaali& these ^roatus of tt^e past 'But, on the 
other hand» ijl ll <^Qite pessibk thAt^mibe fidetatgil^ctianco 
may hAve somewhem preseiimd spet^ehi^i^ lAnrontion 
plants showing tjbeiB sityuotdre, i. ^ 

la any ease wf hAI'e he^ slyange 

and stArtling fact ihst the 

protoplasmio matter «t;td ohV^t|dl7l)| 111%^ ^ph^les the 
vegetable cell to performir vith thest^^^ iniliSir ltght,<the 
minable of dfioomppsiii^ dio^w Ah% wamr, and 

forming witl^ them vfo^y tisAP^ had already 

been introdiejed npoh^ si^f been well said 

that no amonnt cd stodf' df would ever 

hare enabl^tany one to aptieij^ fMjMi||l|^ty of the 
eehstmbtion of an appelratitB diirv||yn^ powcm 

the living yegetalfle nol^ ^ IflrapPlt dl|(|||Mm 
stam^tnre seepie to hay« been^^hii^^ plehi- 

tb4A ot its p^en m thj» 

^ l(tf)^ther thui early ^JUnrentii|& ilhm was the 

'ml^ oMti^iaitNirHr^^ Ifa' ' than mame 

nlhlHi^ m ^0 »dt IstbWr |ib mtlsted for its 

owldpfltd^ >1 the atmosphere, 

. mh^ 19 ^P ltAl#l«l$|i^ etiSQ *in modem 

^lameSf oiMl|«d^ tSlAnds in YeflStAtion^ ySt nntenanted 

by jmjMjhfV forms of Animat Vm {dapares ns,jto helnsse 
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scribod, under ibo nanie of Eofh^tpn, oeitsin tmprcsRions 
on (Ad Cambican rooks in Svod6n, and which certainly 
present yery ptani-liW forms. They want, however, nnj 
trace oi carbouacoons mutter, nod seem rather to be 
grooves or marks cut in clay by the limbs or tails of some 
aquatic animal, and afterw^rds'flllcd lip and prcsoricd by 
sueceeding deposits. A^ter.estemining largo seiics ui 
these specimens from Rwedeo„and froth rocks of simibir 
age in Gauada, 1 confess that 1 have no i^th in their 
vegetable natnre. 

The oldest plants known to mp, and 4ikely to have 
been of higlier grado than are* speoimeiis kindly 
presented to me by Dr. Alleyno Nioholfton» of^iSbcidecn, 
and which he had named BviAotaytMi ffurknemi* and 
£, radwta. They are from the SkidiJaiW rocke of Qpm- 
berland. On examining these speoinMofi ,and othi'is 
subsequently collected in the same locldityvhyilDr. G. M. 
Dawson, while convinced by their foito and o^bonaceous 
character that they arC really plants, jt am inclined to re- 
fer them nojt to Algas, bnt probably ^ Bhiaocarps. They 
consist of slender brauchjbg stems, with whorls of elongate 
and pointed leaveai, n^mhUng the genns Annulana of 
the coal formation, t am Inclined tc^beljcto that both 
of Nicholsonfs species ^ parts df 0QC‘|>lant:, and hr 
this I have proposed the |mnerib mtUft ^9^nnwlaria 
(Fig. 1). Somewhat higher in the 'SUw|4‘<3Wtnbrian,‘ m 
„ the Oineinnaii group of Amoriha^ Xi^ni^a Ipos found 
Bdm^minnte mdiuied leaves^ refenrod % ]bipi to the genus 
which is also aHiSid ^ lihizocatps. Still 
aiidte remarkable if tlie-disqcvpry i#|^ same beds of g 
steij^ irith ro(>mbic aredes of letMlM to which the 
namn JPtl>t<f9ti0m hah, bpen 'K » Tlant, this may 

— . m , . .. I . ii 

mi. 

f $06 w A6xi ehspMtv 
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^ • 

har^p been /lihis seema to faa 
all that ;(re* p.t pi^nt «! ianf-Tejgltatioii*, M the 
Sil^iro-Camhn^.' ^ far as the re*aiai|Dg go, ttey iiuUhate. 
^he presepfee of -the' - ■ ' * . ; v.,' 

families .of l&iack' 


» 


GaspS, urn 
name 
but *for;4 
' n#w p] 
name A 
ton, 

don,^ -in 
tain j 
Ludlow' 'i(5 
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rian of Oa^ 
.Hif^ ’htlf 
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From oompariBon of tlua tittgnlar woo4)'tbe struoturo 
of 'which is repreaoHted in IPigB* i, inili tiie debns 
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»v4ital Aaotlon, shoMriug 
^aaiDj^^uto it 


. of fossil i^er Ipng <Wfl<!«ration 

in t ira« inoKtm or, as 1 
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have morelrocifnily Raned it, JVemaioph^fon, as a prime- 
val gymnoSperm allied* to, thpse trees w^ch Unger liad 
di scribed from the Erian of Tliuhngia, ffnder the name 
^Ajiordryfon.* laiJber examples of more bx tis^bes from 
blanches or young siems, and the elaborate examinations 
kindly undertaken for me Ihrofessor Fenliallovr and 
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ginning of the , Silurian ago ani to hirf a finally disap- 
peared in tlu>i early Erian, are ^txigother d&tipot fiom 
any forna of vegetation liitherto known, and t^ro possibly 
survivorlof that prototypal flora ♦o wliich I have already, 
referred. They are trees of large siae, with a coaly buik 
and large spreading roots, living the surface of tho stem 
einpoth oj* irregulailj- ribbed, tat*wi;th aUbdose^or jointed 
appeSkrancc. Internally, they s|jiow a tissue of long, cylin- 
drical luhei, traversed by a complex iM^work of horisontal 
tnbes tbmner walled and of smaller use> tubes are 
arranged in conoentric zones, which, if anutud rings, would 
m some specimens indicate an age of one hundred and 
fifty years<* There are also radiating spao^, wh<in ^ was 
at first disposed to regard as true modullary rayi, or which 
at least indicate a iad(ating arrangement of tissue. 
They now seem to be spaces extending from *^eentru 
towards the oiroumferenoe of the btemi tnd ie have con- 
tained bundles of tubes gathered from the gcphial tisbiio 
and extending outward perhaps to orgaUs or appendages 
on the surface. Carmthers has su^^ted a resentblaueo 
to Algse, and has even proposed in obapge the namo to 
Mma/oph^ctfH, or tl®ead-sea»weed bat the resem- 
blance is by no means clear, ahd it would be <)nito as ’rea- 
sonable to compare the tissue to that of i|bm4 H^ngi or la 
ohmui, or even to suppose that<a plant of oylm-' 

drioal tubes has been penetrated bf 
a dry-sot fnngna But the ^ tebbwtant and 
''too mauilaoifly oounfoted with «#!h justify this 

Issiit Sdppositibn. That tbo p]«ut||ltok bf Uud X cannot 
dou|i^ mfA mode of dnra- 

hlo a^aifNMmg ohatadter ie a}ioW|iy,W%tate of preser- 
vation i MOd tbe'structtirieol iN<«llt4dfi dUlod Fachytheca, 

with ednstaut nfwooMob trees, give conn-, 

teuanee to'idtb beW Noma- 

tophyton. Of tlm foli^ or of ttob strange 

plants we unfortunately ^uowuofliiBijA 't?h%.sapm, hdw-* 
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over, to realise; the ideXif arboreal plaii;[.s ha-ving sttaot- 
uio* akjji \o those thjdlQpbytos, but with boeds so 
lai"o and complex that they can tfbatcoly oe regarded as 
^Lio s'pores. They shcmld perhaps const/tnto u^soparate 
class or order to which the name Mfmaiudtndrea may 
be given, and ol! which Nmaj^ophytm will oonstiLato one 
geiiub iUi^Siporoxylam of I]|,nger another.* * 

Another qdCBtlon aris^ as to the possible nlatidh of 
these plan|« tb other trees known by their exten^al forms. 
The Frofos^iij/tina cl lesqnereax has already been referred 
to, and*OIajl^le has described a tree from the Clinton 
gion|iof the tfnitod l^tates, with largo ovatd loaf-bases, to 
w1ucIi*%wJ)aSfgiTeii the name OlyptQdmdron,^ If the 
maikinfi^ on ib^sse plante are readly leaf-bases, they can 
bogreely hate been obnnooted withi^ema/<!p%fon, becanso 
tliat tree llitMiM no atioh snrfai^t-tnarkings, though, os ae 
have semty^M had bundles pi tabes passing diagonally to 
tho surface. Thfesd plants were mere probably trees with 
an axis ol iWe^ tOssels and thick, oellolar bark, like the 
Lepid(fdfndr<Ai ct lator periods, to he noticed in the soqnol. 
Dr. ilioUs haa i9^so dotoribed from the same series of beds 


which adorded tbs fragments ofatfeonstophyton certain 
carlfonised dibhotemous stems, Which he has named Ber~ 
myma. ttfiejnst pQinible that these plants may have 
*5clonged to hTematoden^eas. The ^ek and dense 
ctTaly ma«Wh|fdbh they show rambles tho bark of these 
tiocs, th? lon^it^ba) s^iatipa m some ttf them may^^ 
lepresent the,lof^dldAmto and % IkdiSrid jprojeotionb 
which balW bdlh bppKparsd W Ifitstos or lenf-hase^may 
porrospond Semaiophy- 

dil^dtwres ^i6b ij Shows 
jiilbdald be* disposed & re- 


ton, and 
on its St 
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gord tho snppo^d stigmAria-lik/ root8<w really stoni9, 
and the snppofed rootlets, aa aho^l, spine-likd rpdimont- 
ary learos. An snob obmparibons mn4^ boveyer, m ihc 
mean tifno bo regarded as oonjaiirtaTa]. We eeemj how- 
erer, to liaTo here a type e< tme veiy dissimilar to any 
OYon of tlio later Fal8?oaoi<; irbieU eadsted through- 
out the Silurian, and probably fur liber back, trench ceased 
to esbst early in the Erian age,,and before tbo appearance 
of the ordinary ooniferons and jl^:^doddj;i4rold trees. 
May it not’bave been a surYiTor of an^ild Mpbon^ flora 
extending booir evAn to the Xianreutiap it^U 

Multitnd^ of markings ooenrring on the mtrfaers of 
the older rookp haYe been referred to tlvi ui bea- 
weeds, and indeed this gronp has been a sort oi^ifivige foi 
the destitute to yrhichapal»ontologista,h«re»1^tt acent.- 
tomed to refer any anomalous or inexplboaidit Ibj^tirhicii, 
nthile probably organic, could not be dcfinitKdS re^rred to 
the animal kingdom. There can be ho i^nse^^tbat some 
of those are trnly marine plants } and that j^ts of thiK 


kind occur fn forinatiousoldmithan thonein srh’oh i^e flrst 
And landrpladts, and that they have odntinued to inhabit 
the sea doYnOvto the i^tedbt time. It, in ai'Mf trim that the 
oldest of these Alw cloAClJ' reBeni^WOkib»ipap jdanle of 
this kind 'Still existing ; and, sihbe 
BtmotniOB mid, soft tissues ^ s^mm^ii'^l^^pinservod, 
thnir geflieral forms aio* all. that ihcir 

^exaot resmnbi^eO'bo or can 


TOliankstMH, i m 

^ Tka «t(&ar to 

thesji remaifli, aodi has not bsnn for iSie' 
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vogetel)Jft;fel}'^|j.'^d.|a^^}|^^^ afloBOitie^of .'fiJsi.lotfn- 

'J^^4K6 fofloiw&g'V- 
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Owi^,' whiejli v&te to 
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Climacfi,e]S»it^f,twm Ve Biuno beds which afford Pro- 
iic/tniiea. fl^he prlnRipiil ^tffe(enoe betvroflp ProtUlmiiM 
and (•heu’ niodism repreaentatives^is that Iho latter have 
two latojrtd (iinpoiVB • * • • 

bidcb of tb€|» 

pace,* v^oh Aif * , 

wanting in the ^or* x • 


apphedf the «Banie 
e\p1<inatioli tp sev* 
end 

foims aovr hPbown 
u^der jgeoer* 




cYicketp m 


iifel 


i 


worm% mm op 
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narkingR refcired to Palaoehoida, Pgl06pi,yfui, And 
Vtfoli/hus haT% Aeii pUceg hofa. • ‘Many (‘tartpl.es Jn^kly 
llustrativo of t!ie manitor of formation of the improsMons 
ire affoi^od by Clnadian f'ooki* (Fig. 8). 

Branching forms refeited to lAerophy^s of Billings* 
in^Bomo of those leXerrod to Hall, as well 

I as wdtatangt'mafliing^ 

roferable to iS<,oMHhus 
and Jt- 
. aib ex- 
plained "iff the^Jianth- 
mg buTtotwi of woims 
illustrate |>^^atlior'’t 
and. the author, .ds- 
roppltifion, <b stogi^r 
adiating lurking of 
the Oaua^idi Oanibii- 
an«* seema t$i be some- 
thing htgSlfilOy but of 
vhat nature is •uncer- 
tain (Figi 6). 

and 

iHflpng t«> im- 
pressKtia applicable hy 
iltolld of drifting' 
sea-vipedSy thp* tml-marhingt of Orukdcs^ ana the luis 
ploughed, by bivalve molluska, anil oobUnwg Stflho Silu- 
*ria», Unto, and Owbontlerons rocks* f Aj^ng tbeno aie 
l&bdingukr inlebato tonus dtocudbe’ by 
illdlli>iafSd iri%h are probably sosttog-places 

olMiiM ^ tpitofcs when walk- 

ing» Wp ijha'teiiltod imptottibUiAsfky^ a/i,Ar0ir^hifcu$ 
and U* OUdumuoe 



Fio 8-- 


HI wiuual ttol. 


f tioanadisa KM»n)ljiii^’*l|a<b 
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ages,* %m tnpsr wwiangai jpejng <!» 

.ittre.-'M. sharp 

' MWntriBnt. in 

bks;'’'of,t’his 

Of 'spiii6n«'.yip^-i^|ij^||i 


to the 
;t$alt®r 
of 

;!^j^ordlal': of 
(Wii the 



t^^lto- 

feutifol 
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out of muS left by tho^ tide,; and: wbicli, 

soittctii]d^,.^j^ot;>g{^if the i|nost ,elaW>£ate 

tracery^' whl! as in litoaie:^^ 
the* ni(^;!hhiCiiaiQt| , LeSquereux 

Aristophy- 
and. Dyer, 

froih " 

most. Ph];l^ht^E^r^;&h^^^ 

em ma3i'i-]ffijSa,fbiv^tha'Vjltey:>^^^ ii 
Fundyft ;4^p^;':%'sd;&^aiate< .;' 
ferns .'aiitid'.iffl«^'.i!iibf Lath'ihanse';;.: 


an<t ) 


irouf . ^ 


aopom 


Ii fofctbe; 


M,. wte 









THE OEOUXiUHL HI^TOBY 01' 


.•M 


and which sometimes eommunical^s to thorn a. marvellous 
rc'ieiioblanoC t9 the netted jiuder surface of am oxoffcuons 
leaf. FlattenoU stetnS‘of plants and layers of cortie.il 
matter, '.diun carbonised, shrink tn snch a manner as to 
]»roduco minute reticulated cracks. These become filled 
with mineral matter before the coal^ substance has been 
completely cousolldatod. A further eompresst m occurs, 
causing Che coaly substance to* collapse, leaving the htilc 
veins of bailor mineral mattbr projecting. Those im- 
press their form npon the clay or shiDb above ®nd below, 
and thus when the mass is broken open wp batb'a car- 
bonaceous film or thin layer covered with a network of 

raisfid jinc:, and 
corresponding mi- 
fiuto depressed 
lines on tlie shale 
in contact with it. 
The rCtjonlations 
are generally ir- 
regular, but ynmo- 
timos they very 
closely resemble 
tl^b veins of a'l'c- 
tionlfttely veined 
leal' Iphie of the 
mj^S'^ttlloilBBiM cr 
jin "liny pos- 



ITjo. HI. of ftlmnkoge owcJdi iCarlxiw- BOWiW W^OoWoOt- 
EidSl’AiiSl* t>&m Ut. Elder 

" ^ IIP lower C'ar- 

bcdiil’elrb^a ^Id^orton Blpff. The little Wins which form 
the ploHonting network are in thjf White caloite ; but 
ut the their >|>rojeeting'bi|^ri&e blackened with 

a cirboDSMiaiius dim- \ ‘ » ' 

iilUhmidsd Mie9, resembling the fossil fruits de- 
scribed by Geinitz as Qulidmita^ i^d jjheohjeiets believed. 



• * 

LAUEESTUnUM) E\En VAUEOZOIC. «,5 

• • 
l)v Flcmitip ajrttCarrutjiora* to bo casts,o£ cavities filled 

slialw of the Osyitwiniforotft and 
I>(.^onian. Thoy aro, no doabt, jn mo^t ca'sop tljc" resultb 
.of tlio pressure and coa$ofidaMon of the clay around small 
solid bodies, wbstber Organic, fifagmSntary, or conerc* 
tiuuar^. ^Tbey^are* in sBort. local slickensidos precisely 
similar Jbo*tbose found Ikii jilontifnlly in tbo cool nnder- 
(Uys, and wbioH)i, as I hayo elsewhere f shown, resulted 
^om the iutettial {5lp»lr vay and slipping of the mass as 
the roDjJs nt Stigmaria decayed within it. Most oolleotors 
of fossil plants in the older formations must, X presume, 
be f.ijnihar With appearances of tMs kind in connoetloii 
a ith buudi stims, petioles, fragments of wood, and oar« 
Iiohtcs. I hare in tny collection petioles of fsms and 
fr«its of the ,gfaas ik iffowrarpulh partially sliokensjided 
m this wayi which if Wholly covered by this kind of 
markini^ (^tild scarcely have been recognised, X have 
rigur(idjbo*yi^ of this kind in my report on the Devonian 
and Dpper ^trorian plants of Canada, belioviifg them, 
owing ‘to their carbonaceous covering, to be proBably 
sliekcm-Kled fruits, though of uncertain uatnto. In every 
c<iv I think these bodies must havn had a solid nndOns of 
somii sort, at the severe pressure implied in sliokensidihg 
\ , quite inbomifetible with a mere “fluidwsavity,” «fven 
6n]>posing^hii|i to have oxibthd. « i * ' 

**Pint^]p(iWihW oxjdain«id*aaoi^tr'phffe of the 

luflqoucecf hnfd bodies in producing pakial slicdcensides, . 
in hit] paper pn, read before tht; Atnericiin As- 

sociation itt end the ^pXioation of the oipnbuied 
forces Of option a«4 slihkeni^d^ng to the 

piodnotlon oonoretions, whio&qconr 

m the ch^oaiUmm^l^ je h>}v‘ae the PritnordSaU 1 
_ have dJIW |ia fom of this 

* of ib« jatt ' 

la ' • 
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kind from tho coal-formution of.Npva Scofeta^ vluoh is 
described in “cjVoadian Geology” 13). 

I Jiavo referred to these facts here beoanae'they are 
relatmly more important in that older period, whidi may 
be named the age of Algm, and hoeatiao their sottlemeni 
noTC tvlll enable ns to dispenso vith discnssions of this 
kind further on, The able meibbits of Haihorst and 
Williamson should he stadied by tbope who desire" forthei 
mformatpin. 

Bnt it may be a*ed, Aie thoro*'ho reel ijiyamples of 
fossil Algae ? ” 1 believe there aro many such, but fine difli- 
“ < cultywto distinguish 

pimed," with numei^ 

WS beaches, MxiKh 


tw ^Wtion ^«rl)0B. qus b^^aobes, Mouh 

4 ^ ‘ are ditWttdati:^? and, 

' ^ • eomettei^ leaf “like, 

eenttdas seme true Algae. Hall’s il, ; 5 r| 5 giiA|R^roitt Hu* 

^ . S^l«ro'‘Oamb)rian, is one of Wiesb. Shmilw jpw«% refeited 
ip ithd same upepie^s, oomtr !0i the fmi Kugara 

iWd a beaiiijfGit #|Me(^ hpMod ^7 

aod'HibW 131 tlMi College col- 
loblWt ^ptj^nts h broadtr and moi^ttondose type of 
dhAM(^ be desoribod 

asfoiio^ , ^ iiO'iLA. 

. ‘ SiahmiMif w* 1$V— lrtlf«»t*and 


* AspHim IS aduiim e{ jim 
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fronds BWdotli |di4,htly Striaio lonffitndinally, wiih 
carrcdaod intorraptod stnes. * Stem thlf||fc, bifurotfting, 
thu ditisions tommating in uregulailly praiiaic^ fronds 
apparently truPoate a( tile ottmmities.' The quan- 
tity of carbonic 
ceons/ua^erptnct' 

thick, ttioagla per- 
haps dattened, 
stems {)tid* dense 
fleshy fropdii,* 

'r]iP species 
Bathoirt^UMh 
mdom and B. 
fkxuom^ from 
the Uticft sbftte, ^;;; 
are pupil ♦Wtain- 
ly plants, 
it is ;^&88!id)^ If 
their 'str'mtnires 
and fra^t prem 
known, sqme of 
thew mig^t be 
.wfeited td 
en t gentllith( AU 

d4 tbe^, 



ham eii 

homOioonilidiial^ 
orpri^l0or 

1C 81 

matria(4' 



m_ .’oamM isSIW P pleni tine speoiiaens, i)d the 
•collection ^ im l^wIcflWi SdtVey of Owiada, tmotj dls- 
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cusaod tW ivliitiug to Proiofaxites. Drepam- 

plifjcuSf 9 t tioeppert,* I sntpct, only a Jfiidly presirvodi 
bi iiioh or stem of the Erian Und-p]ant,knowu R^'Jrthro- 
In like inanfier, JHalfsdrites Deehenutnu',,^ of 
(loepport, is evidently the Iwjd-planfc known as Pbihphy- 
toiu ^flp^artKPfecihB (Unthtm and 8, aem»— the ’i^kterndf » 
dintafm ftnft of* Bson^niart, from QnehQC-^me 
graptolites el t#o species quite common there.^ Ihc 
tvophytm and Vpi^Bijptenia, as described by ttaH and the 
author^ are now known to bo sponges. They have be- 
come Oicfyo(tpofigi(f. Tho curious and ver^ ancient fos- 
sils r^forred by Forbes to tho gonusPOW/mwm are iierhaps 
still subjtwt tb doubtv but are usually regarded as Zo- 
ophytes, though it is quite possible they may be planta 
q'hough I have not seen the speeftnens, 1 have no doubt 
whatcVieir that tho plants, or tho greater part of them, 
from SUtiirlan of Bohemia, doscribed by Stnr as Algie 
and aro really land-plants, some of them of 

the genljis Pvihphyton. I may say in this cdiineotion 
that sp<H!iinOhS of daitoned Puiophylon anA Arihrdstty- 
ma, Ih the tipper Silnrian and Enan of Oasp6, wptdd 
probably hato beOn referred to Algas, but for»the faot that 
m bomo of thorn tho axis of barred vessels is preserved. 

. ^ It is not S'qrprising that great d ilBcultie^bafn ooOtmnd 
the (l^te«nittation of f<%l Algro. Enough, l^owovtd', 
icpiuins io prove that the edd Oambrian and Bilu- 
nan seas tenanted with sea-weeds not verydissimilar. 
from* those of present timo. It .is further probable 



author, is iW 0«r<mditm seetss to in-* 

tiu<ic 4rfAM«^N, «n4 lt*& ^tsadiOs cii fftntypta. thsse 

\sttiiotis piMW^^dkiNl^ 
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Bbales »pi,)iinegtoii.e8 oi the Siln^i^ . o^C :%|^<s^^ona 


»»d other %i 
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« • 

In of MUf^stoi^e lOi i>lie Upper Oambntiii, oai boniicoons 
dobrin, which ecems to be tho Veipaios o£»t.‘iilior miflatic 
or land plftnta, is locnlly not lafreqUeni* 
r Jble(t>mng to the leti^ vegetotioa of the older rooks, li 
IS difficult to plotare it$ patate and appearance. Wo 
may maffue the shallow waters filled wi& aquatic or am- 
phibious Hhhtooahpoan plants, vast meadows or lyaki s «t 
I he delicate Pi(\ophyton and tho starry ProUtnnulam 
and some tail trees, tperhaps looking like gigantto elnb- 
niofaS03,^r |lO|BSibly with broad, flabby leaves, mostly eoltn 
lar in toictiara,Vtlid resembling Algio iransfurrod to the air. 
luiagjitation can, however, scarcely realiso this simtige 
and groteAfitai tegetatiou. Which, thongh possibly oopious 
and laxuritint, mast have been simple and monotonous in 
.isfoct, and, though it must havi? produced spores and 
'.ctds and evan fruits, those were probably IDI of tho typos 
seen m t0be modem acrogens and gymnosporms, 

“ Tn aarmenfs gfton, indistlact in the twilight, , 
Thcyfciiaiti like Droids of old, with voices sod and prophotio ’* 

Prophetic they truly were, as we shall find, of the 
more varied i^rostt of succeeding times, and they may 
also ‘help Us to reolito the aspect of that stil] older v^- 
^tion, whilolh i« fitosilisod m the lAorentiiain graphite ; 

. though iti,^ itnpoteiblc tSi^t this last mf hlto l^n of 
higher types, and that ibo Qumbifian and 

Kiinrian times of depress^ la togota^ 

bio fipltotl weft m sftbttttrgenoo of 

mu^ ^ thdl|l|^4 , 

* iilM# smt4 tesst to cteihe the 

nakedftoss ofWwHNh land, they o»y havjp.shol*- 
terod *hd< Ol^flahd'*}ilaow toihwown to 

. iM, as M **•#? 

the oi ite s^ipwabimdant <jw- 

• "bonio oosd to animal hfo, and they stored up 
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( 

sappIiAS of griphite, of petrolmm, and of Jlummatin^ 
gas/inaeful bj, man at iho pjiesent day. ’Wa ;ftay nntt 
of thdm bnd diaw thoir'fonns with the carbon ‘n Inch 
they tlicmbolro? supplied. , 


NOTB TO GHAPTBU 11 

HJXMw^Ariov oij PEorOTAatrric*^ lJSfmahphjf/m)f Peof. Tm* 

nkuww, 01 McGii^l tluivcftbin^ ** 

Prof PinHallow, ha^ngf kmdly coupon tod to lo-ostnnunc m\ 
b(iooiTn<>ns W fortitthcd me witn rlnbprato uoiiNH of^liis Tuts utul 
concltt<»}on8, of w]iu li the fpllowiug is a «tiwmary» but Which it is 
hotted will Ixj published 

«1.* Vo^iWiUhc Ltfv^r«—rhe inner faro of eaohof thttwiscVm 
pOded of rrUtnoJy Urf?i tubes having diameters fiiow 
iUtorO-mriliTnetiO'9 The ouur fau his tube** ranj^ift^ iBd to 

Theftvuogf dmincUi in tho lower *»Utfawjap|rowt8^ 14 
tiuit uj tho outor to 1 1 8 Then IS, howr\er< no abru*|)t ti^rmiuati* n 
to tbo burjfiee of Ibt layers, Uiough lu some speeimenfe the) scjfwratt 
Oisdyj W^th ahunng surfaces ^ 

longitudinal seetionft pnnrxpil 
l>ari of the stwuetnr© consists of longiludined tul’K'- <*f irJdctcrniini*ii 
lengthy and round m cross section Thoy are ajf^twoxltwwhftllr puiall< I, 
but m some umy bo seen to bend smuous'l^^ tUhA are not ww 
Aii^ct contact Fitter myo^oul tubes, 6»83 tJiameteti tiuv 

teia* the *>trU<^tt[fo m all^diW'otKms and aro bt^eVed t9 bmttd >ff 
frotsn the t tubefe In a ^maU speamen 4 bi ru h 

, oilttEjiuatl and tip wpifh the vertical tubts afrjsaftw*# <i slant 
< 0 m wuotheF, this hon/otilal system W telfSf HiiWjr developed 
^ lea# ml0^% m the uWer «toma W# tbe»ft*4el vee s,bow 
m opeujtiijfa Aft Vim yMhm U the tissut 

fmimi pm of ip ihen«tuio c t 

3SKfe;.£S?^^ S' 

tha», md s0ppio'» 

mftlf hcdl^nta^ltK widadh^ m of M>mo 

-l<fo<in< itf iiia w miH apir>«s am bf Hiidiiutcytets inrgn 
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* • • 

ilv or sjiirsjly ^ang(M!^ Th« trAii«%eisot shillings of thci 

showtia diijei^cp of exA'pt^tliai Hio tubi “^or oellfst mgy h 

\ liUlo torlnows, and a tfansVeroD flkn of coai^ inatUr txlituls 
fiom* the ouU*r coaly enwljpO^in^t^ardJf* Tkis may jHahnps bo 
t^us((l hf bome tt<foidohi of prewvufcloil the outor coaly lAyti 
sliovi $ tubc^ M milaif to of the etehi*'*^ The hoi jasontoJ or obln^uf 
lb Miips of j,lM? ioifgo tube^j wm to be mainly m the Vioimiy of ,tht 
1 ubal openings irmd It Is ila enteimg thcbe that they haye Uen m c n 
1 0 bnuioh.” • • # * 

The conoln<(idne amred at by Prof* PonhalW arc a«; fcj^ows 
1. The Hant was *««( tinl) exogenous and the appPatanoe of 
Tings 1$ yiiiejiieiidont of the causes nhuh dctonniuo th6 layers of 
growth Sn exogeh^ds plants 

“2 The plant wob possebsed of no trutabaik. WHsteyafisoHical 
layer wifl pijjsent jfae m all^probabihty a modification of the general 
struftare»f ^ 

“3, An intimate relation exi'^ts lietw^n the laigo tubular cells 
ami* the ipyceloid* Alamenis the latter Vniig a h>stom of email 
bianoheftAroti^kil^ka former I iho branching tieing deteimmed chiody m 
c( 1 tain epeelioil openings which simulate medullaiy yays* 

TSjis oxammed exhibit no evidence of special dr 

ctiy< amlt^e elt^Uitidre throughout is of a normal diararter^ 

**$* The primary 'stru<»tttre consi'!»ts of laigo tubular cellb witjiout 
apparent terminations^ and dooul of structural mai kings, with 
wliwh wAWsjoAed IS secondary structure of inycoloid filaments 
iiig Dom the former* ^ # 

t? Theet^hoture of Nmatophyton as a vhole is nnn|Ue, at liioA 
is |)iQ idant of ipodem tyi>e with which it^ia oompoihble* 
^f\crUmli^#AjkK«^ the entne structure; thi 

• mvuibla lotgrlaoiugi anN), ilnai|y> their hranoldh^t inW A 

so( oiidmw |Q^ iiMhiWiter tUamente, point with (^ntdl|erahlo hm to 
the t] 3 iefp^mi|i|^ <jit the stem ae Mng with AJgmor eiM»f thaU 
ph> tea ifk% Ofymtioipmtaf A more rnomt examination 

. *ftiS 

taebrd biifipillb tm4 b*WU)fti 4mUM ^talsi 

str«mr<,% kmiSik l» etc ■ • • * 

j ItiWMdrirttmiS! h Tbd 

jawt iwav «s grawttttid^iliiwM 

Htems iviaw «f ft bftii ift • 

as HttMW 

_i».ual, oaj^lftdji^l^ t 

* 
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oi a laminated rasinous subfitanee found uweiaiJed willi tlm jilant 
hhovM that it is ^wholly amorpkmi%and,W indicated Ly distinci liii(‘s 
of flow, that it must ltavo‘bcen in a plabtic state at a former i)criod. 
The only OVidenro V)f structure was ^onnd in certain well-di lined 
my<*elia, which may have been derived from aMSociatod vegei.il ’( 
matter upon which they were growlni?^ and over which the pleMic 
niatrix flowed/* * 

, I have only lo add to this descripHoh that when we consider th.it 
jyeimhphyfon Jj>gap>i was a largo tree, j^metimes attaining a diam- 
eter of more than two feet, and a stature of at least twenty before 
branching; Ui^t it had great roots, aiid gf*Voofl large bronehos j that 
it Was an ai'rial planU probably flourishing in th<!^«)am‘il swrinpy flats 
with (Mophyion^ ArthroHUgma^ and Lp^iiophteum/^ tluifc the p<*culiar 
bodies known as J\ichffihe6a were not unlikely its fruit— we liavo 
evidence that there were, in the early PalwoiiiPici pwno*!, plants 
8ean»ely dreamt of by modern bolany. Only when the apt)ea<Iages 
of those plants are morp lully known can We hope to undorsland 
Ihem. in the mean time, I may slate that there were jprohahlyd lifer- 
ent fepcoios of tJiese lices, indteaUsl more particulai'ly by the diems 1 
haVe*deiieribod Nemaiojci/hn upd VplM(hxylo^^ There were, I 
think, eouie tudiodions that the plants described bV as 

may also be found to have bt^eu gimcrieiilly the same. 
Thie^resinou$ matter moniioued by Prof, Penliallow is found in gwit 
abujufknoe in the IhhU containing Nematvphyion^ and I think, 
haVe been an exudation from its b/trk, ^ ^ 

^ “Journal Oeol Boctety of Loudon,^^ }861. 


ClIA^R III. 

rnr bbiav ob nisviitfnAN posksts—orioin opipetbo- 

AOB OS AOltOGEIiB ANO OTMN08PBBSIS. 

• ^ 

In Ihe last clia])Jer wo were ocoiipied with the cotn- 
paratively«(pw «in<l obviiro romaiuB of plants entombed 
m the oldest geological formations. We now ascend to a 
higher plane, ^ that of the Enan ot Devonian period, in 
nhioh, los ihe first time, we find varied and widely dis*- 
itxbnted fewsts. 

Tho gtOTSth of knowledge with resjwjct to this flora 
has been sotkvewhat rapid, and it may bo interesting to 
note itS'prinoipal stages, as an onconTagemont to the l»o]je 
that wo may ye^ learn something more satisfactory re* 
spertiilg thd older floras we have just discussed. 

Ih Uneppert’S' memoir on the flora of tJie Stlnriftn, 
^Icvonian, and l^wer Oarboniferous rochs^ published in 
'Ifteo/ he^^nnmorates twenty species as Silurian, but these 
‘ niVall a&itte^ jto bo Algse, and several of , them are 
mams wlU^ may be fairly claimed by the zOfilpgists as 
zoopl^ttiti, or ttaila of worms and moltaskB. In the lower 
Devonian ha\BOWS but six species. 'five of which* are 
Algss, and remaining one a Sigtltaria, bat tlfis is of 
very do«btfnl<ap|ttrn. In the Middle Ilevoidan he gives ^ 
but oj)ie speoiesi, a Sfw»d*plwt of ^the geunstC^tVedshfffwi. 
Ip the itpper Detddhw nnmher jfiees to ftfty-fenm, 

■ of whioh ^hnt setW ^ wnwteial plants, representing^ 

” ■ ■ i / i I I 
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ft largo Tinmbor of ihe gohcra ocourring il) tho BUcocedinsr 
CJai‘kowferotii#^95'htcm. - ^ " ' 

Ooopjiort do08 toot iochuJo i» his enumeration the 
])Ja«t8 ii-tom the* Devottfato of fiaspfi, described 'by tlu 
niathor in 11^69,* having Soeb ottly an abstract of the 
papot at iho fimo of writing' his ttootnoir, n^r does bo 
i^ipoar ^to havo any knowledge of the plants'of this ago 
daferibed by Lcsijucrenx iil Bogers’s ^'Pentisyl Vania.” 
Tkesd Height bare added tou or tffol^ sjieoios to his list, 
some of ihem prob<jibly from the lownr Derc^an. It is 
further to be observed that a few ddditioaal species had 
also boon ratogniwd Jiy Peach in the Old Bod fiundstone 
of Scotland. . v ' 

But from 1860 to the present time a rich harvest of 
spocimens has beeh gi thorud from the OaSpS SKtodstoijps, 
ijfflijj) the shales of southern Jiew Brunswiofc, fwiift the 
E^dstonos of Perry lu Maine, and from the #idaHli}drdad 
Etian areas of New York, Pennsylvania* And 'Ohio. 
Nearly •all liiese sjx'cimcns have passed tbi^ugh my 
hands, and l am now able to catalogue about* a bnn- 
dred siiCcies, representing more than thirty gepeia, aiul 
including ay the great types of vasonlar Cryptogams, the 
Oymtoosperms, and even one (still donbtfol) Atigiosperm 
Many new forms have also been described ^rdltt the l)e«» 
votoioto of Heotland and of the Oontincut td! Upt^^tcjie. “ 
Before describing' these plants in <ieta|i, SW>*iway refer 
to'Korth America for illustration of the cohdi- 

tlons of the time. , In a physical point of nodb- 

^‘heyi%phero presented a great cdnuajte th the Bnan 
litfifed.* SfhMw wero vast foTdingi} prust of the 
, eairtk^pihd I^l emissions of volosoiO^fioolcou both side« 
of In Koft^ Am<»rfqb'>*fbilo *t one time 

tho^j^^lhiittloi^fM'eotpf as far^north ns 

■4 .(* V S)S^ 'trees. ^ ^ ft \ t* 

* Javwtl a*«t^ <K boWten,*', slwi “tJnsaciHin 
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tboOieat' JjnJ'OS, was occupied bj avast luland eoii. sfuddcd 
M itli«coral^jbte)id"», Ihitlfiwg ^pjwlachian ru^fo had begun 
to js^ume* along with tho oJdlaturtfttton land, wimolliing 
of tl*c‘ farm of our pioeocft oontinout, an5 on the itiaigms 
of Hus AppalaCf|i|HMt belt Ihere wee wide, f-wainpy flats and 
dnllow-w^Ur oaroaibi, 'ahjeh^ under tho mild clttnatc tl|at 
^loms !o have oharactoriaed this period, wore adwirablj 
•'Uited to noi^rish a luxuriant vegetation. Uniicr ttlis 
mild chixiatei Also, it would bOom that new forms o| plants 
wore first l]|jlrodticoa*in tho far ruith, where the long 
conhnmftiOGOfvnuilocr sunlight, along with great warmth, 
seems to hate aided in their introdaclion trtid oarly ex- 
tensiou^anji^ thgnce mijcle their way to tlie boathward, a 
process which, as Gray and others have shown, has also 
ucoj^Txedi ui later geological times, 4 

The Asaorma of this Brian ago consisted dining the 
gioator papt of the pcr.od of a moic or less extensive bfelt 
of land In ^he north with two long tongues descending 
fiom It, 0«e^ll0ng tho Appalachian line in the cast, tho 
othot nr the region west of the Kocliy Mountains. On 
tho boawajd udes of these there were low 1 mdb covered 
with Togetation, while on the inland side tlu' great in- 
terior sea, With its'vordant and wooded islands, realised, 
Hiongh probably With shallower water, tbo gonditiohs of 
The niodeen atObipclagocs ofathe I'aoifio. ^ 

• Kur 0 pe|>TC!jm 4 ed oonditioifs somewhat siniilsr, having 
in tfie oart»ir,»aa middle portions of the ponod gjceat sea 
areas witili iaw'lai’ patches of land, and, later wide tracts 
of shallow' Api lih part ennlosod water areas, ewarmfug 
Mi^h aA^ having an abundant vegetation on their 
honal $heM[iW^r^ the eonditionB of the*Bifol and 
Dcvonshii^j jdini^a^tiies, and tho Old Beef Sandstbno of^ 
.Scotland* And ^ihe Ireland- 1« |!«rojP0 , 

also, an h» AmnrioA* ihnilt wo|(wln th* Bnau age glw^ , 
o)eotiona ol %WW»|* Jtopk. Oh both »det of the Atlantia 
there Wflrh,8oita^h«(jj vafied and obangidg oonditiona^af 
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land and water, and a mild and cqdablc^olimate, prmit- 
tingi tljo exi({+ence of a rjeb vegeteitiOD in high nortliorn 
latitn^ee. 0^ fins latter fact a remarkable o^mple is 
afforded by the ueds bolding plants of this age in h])it/- 
bergen and Bear Island, in its viomity. Here there scdu 
lo^be two sones of plant-bcajing atrala, one with the 
|egolation of tho TTppor Enaiy the other wi^h that ol 
the LoVer (/arboniferous, tbbugh both have been uniied 
by lloe^ nnder his so-called “‘Ilrsa Stage,” in which he 
has gronitod tho characteristic ]>l!fnt8 of two distinct 
])0riod& This has recently been folly ost|bIibhctI by the 
researches of Kuthoj^t, though the anther had already 
Miggostod it as the probable enplanatioi^ o# the >ulrange 
union of species in the lT]*«a group of lleer. *’ 

la studying the vegetation of this reiOarkable penod, 
wo intist take mmoly some of tho more JmporiAitt forms 
as examples, sinee it would be impossible to notice all 
the species, and some of them may lie better ttoated in 
the Oarboniferons, where they have their Insadqnartcrs. 
(Fig. 15.) 

J msy first refer to a family which soems to have onl- 
mibated in^the Enan age, and over siiicd to have oooupied 
a less im^iortant place. It is thntxif 4ho oaribus aqaalu 
plants known as Ithisocorps,* and referred to la the last 
diaptcr. ^ 

My attei^^ion was first directed to t1ii>lf^lbK§»nism..b> 
tho late, Sir W< B. I/igan m 1859, He «;i|(|nki;ied fiom 
the tTppftr Brian shale of KetUe Hbron, 

speoittons filled with minute dii^ *tiO whioli lie 

hii) Joport of 188fi, «o t*mm^|op!]flilo orbionlar 
bodijttr^ Sooognisjing ihem to h^iifiM^j^res, or spofe- 
l^lnll^dncod thoto t:^ on the Brian 

, * fife, tl'ilisj) hat# fcefes alaSiid v *««• botsnirts, “HWe 
‘ Kisponsis fiiKijf^he esrtahdy not ferns hi say ordinery 

SeoMOtihsttenix. 
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Bequont chapter, those cunons little bociios were again 
reviBwed, aufit^vero deaerihcd lu sttbSlauoo aiS<foUowBt 
“The oldest ^bed df Bpore«casos known to mo is that 
At KotW I*qMiit,^ Lake Huron. * It is a bqd of biown 
bitumipons shale, burning with muoh flamo, and undei 
a Iqns w f)oon to be studded with flattened diso«liko bodn ■ 5 , 
Upapoely mon* than a hundredth of an inch in diafnotei, 
which under Uio microscojio aro found to be sporiHsasos 
tor maiffofepoios) slightly papillate externally (or more 
properly maikcd with daik pons), ‘and lomej^mes show- 
ing a point of attachment on one side and* a slit more or 
less elongated and gaping on the other. When sbees of 
the rock aro made, its substance ig seen (P he.fllldd with 
thegc bodies, winch, viewed as tran paient objects, appear 
yellow like amber, ‘inw show little stmeture, except that 
^he walls can be distinguished fiom the internal cavity, 
Wnich may somt times be seiu to enclose patches of granu- 
lar matter. In tho shale contaimng them afe also vast 
QOmbeiPS of rounded, translucent granules, vNiioh may bo 
escaped spores (miciosporos).” The bed containing these 
spores at Kettle Point was stated, in the reports of the 
"Geologic^ Survey of Canada,” to be twelve or fourteen 
feet in thw kness, and besides these specimens it coniatned 
fossil plants .referable to Ihe species Calamit$f 'inor»a$v\ 
and. Lfjrndodmlrop pnmo’vtim, and I not unnaturally 
supposed th,it the Rporan}(ites might Ije the tfuit of Idie 
Jlg^r plani I ,ilso noticed their reselubiUbve to the 
Sj^reKiascs of L. eortugatum of tho Lower Oarbomlorous 
(a laindodendroa allied to L. prim.aBVj^), and to those 
ifitnin Brasil dcheiibid by Oarruthors di^er the name 
qs well as to those deUtnib^ by Huxley 
ftihiSrheifilw'n Bnglish coals, and to thoee <>1 iibe Taemanito 
qr id. .^astrah& the M at Kettle lk»ut is 

ehotifii J)y4fcs hplfiing the sea-wee^ known 

as sjnta theilB ot 

Tho subject did not again dome^ukder uty notice UU 
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1883, O^tqD, of Columbus, ^io, seut me 

som^ sppflimons from tho *EriSn ,sb»l0s « that Sfato, 
whuili OB comparisoft foeuied nudistmgBlsliabli’ fn»m 
.^lorangiieg ijur^ms.* Prof. ^Crtoa an intprosfc- 
iiij? paper on thesie bodies, at the meeting of tbe Amorifau 
Associfftioa iju Montreal, in whiob were sonio new «nd 
htriking facts. One of those was tbe occurrenco *£ snaff 
bodies thtoH^bout tho black shales of Ohio, extending 
•‘from the Huron Biver, on the shoro of LakoEriOf to 
tbe monttb. bf the Scioto, in tho Ohio Valley, with an 
extent vatyingltaim ten to twenty miles in biyadth,” «i,ud 
ostimatjpd to be three buudrod and fifty feet in thickness. 
I have sincAibedh informed by my fncpd Mr. Thomas, of 


Chicago, thst its thicknobs, lu soma places at least, mnst 
bo thme times that amount. Abouf the same time, Prol 
Williai^, 0 f Cornell, and Prof. Clarke, of JSorthamptdn, 
announced sittular discoveries in tho State of New York, 
so appear that beds of vast area and of great 

tliicknesfi are replete with these littlo vegetable discs, ugu- 
ally converted into a highly bituminous, ambot-liko sub- 
stance, giving a more or loss inllammable oharaoter to tbb 
containing fook. • 

Another fact insisted on by Prof. Orton was the alb' 


£guoe ^ l^pjdodcttdroid cones, and the odOQnreii|OQ pf 
.filaineatoiViiVWtablo matter,, to which th<?SpbraniBW, 
soe'nied |to ^ Ibi some oases attacho& in grdaixu 
Orton. ii^|»:^iyjed theabsenooof the trigonal foiii^iv^diolii 
bolongS i|fpnr 00 of Iiopidodendra, though th^ 

18 not a character. In the disonssiott on 4 hj^’ 

Orton’i^p^iladMtted that the facts detaM'hy.W, 


18 not a 
Orton'lCi 
bliook m 


Pi % lyuopddifwsoiwi 
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of tlieBO bodies, and induced me sifbpoot/, with Prof. 
Orfbn, that 'thej migjiifc Tiavc liolonged to some grobp of 
nquatif) plAnis lover ihau tbe l^oopods. 

Sinoe the pubbeation of 017 paper on Bbizocarps m 
tbo PalsBOzoic period above referred to, I have received 
two papers from Mr. Edward*Wetherod, P. S.„ m oti'' 
%$ vhiab ho describes spores of "plaW found “in the lower 
limestone shales of the Forest of DOan. and in the oiher 
disoussWi more generally the stmctriro and origin of Oar- 
bottiferous coal-beds,* In both papers he refqrs to the 
occurrence ^in these cools and shales of otgunisms ossen- 
* tially similar to the'Enan spores. ^ 

In the “Bulletin of the Chiengo Acadf)my>of Science,” 
January, 1884, Dr. lohosou and Mr. Thomas, in their 
paper on the “ Mierokcopie Orgaiusms of the Boulder (May 
Chicago and Vicinity,” notice SporMgitef JBhrpn<mti> 
as among these organisms, and have discovered theni also 
in large numbers in the precipitate fromjPfhioago city 
Water-supply. They refer them to the decomposition of 
the Brian shales, of which boulders filled with these or- 


ganisms are of frequent occiirrenoe in the Chicago clays. 
The jSporaugites and their accompaniments in'*ibe bouldci 
clay are noticed m a paper by Dr. Q. M. Dl^son, in the 
Bulletin of the Chicago Academy,” June, 1886. 

, Frof. Clarke has also described, in tha,^‘AthGTican 
iJfcmmal of ‘Science” for April, already 

*’ alluded to, and wbich ho finds to ooneist ofM(llae!^ 


'•'eticloeed in sporocarps. Ito compam my 

ffuronensis and Pratota^Mnia but 

ja^ilsoly that one of them ah laiM is a distinct 

foi 
of 

the 
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Enp^laRd, pablisAed ii doscription of tho Tasniaiub and 
Antfiraliaa white coal, ui which bo idiowft*thai IhfiTor- 
^ani«,ms in those doposi'^ are simW my Sporfingiten 
fiuroitMs, apd to the macrosporoe previously dcscnbt'd 
by Prof. Ifuxley, from the Botter-hod coal. Mr, Nowton 
does npl seem, to hav^boon* aware of my previons dosowp- 
t ion of iSJpof-dmiytVos, imd *prq|>obes the name Thtfufni^,* 
punctatm for the Anstralnpi form. 

Here ire hitve t\|p remurkablo fact that tbo waste 
macroa])f)grea, or larger spores of a species of Oryptoga- 
mops plants 0<Smr dispersed in countless millions of tons 
throng the shales of the Enan in CSnada and the Hnitod 
Stales. • • 

Ho oertain clue seemed to bo^fTorded by all those 
obiervaticlns as to the precise nlDnitics of these widely 
distrihhtsd bodies ; but this was fnmibhcd shortly after 
from nnexpectod quarter. In March, 1883, Mr. Or- 
ville I^KPibyi^of tihe Geological Survey of Brasil, sent me 
speoimei»iB fi.and in the Erian of th.at country,* which 
scomed’io throw a new light ou the whole subject. Pfiese 
I defloribod and pointed out tbeir connoctiou with ffporati'^ 
gitm at the meeting of the American Association at Min- 
nOaimlis* in 1883, and subsequently published my notes 
.sespeetingthem in its proceedings, and in tbu ''Oanadion 
. Reoord <§Ckilwe.” \ ‘ 

* jifr. l^h/a specimens oontainM the carious spiral 
6Ca-weed\nown as SpiropJtgton, and also minutowounded 
Sporahj^l^ those Obtained in the Erian of Ohio« and 
of whiclk l^Infstos had been sent to me some yqgnTbe- 
fore 1»y ^o Hartk. Put they diftemd i» show- 
ing thh lki*l|k thnt these' ronn^etfbodiiei are 

enclosed ,in thnmbem in Upherioal and pyai 

.sacs, the ot ^ fcissUe'''d 

hexagonal c#i, ^ nvsry.msiHtot ilJe, 

involntqa^ or modem 

•Ecrogens 4:)|oijm a» fii^zooaips, anil living in shallow 
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took for biij J^ow agroo with Mr. Thumus in rw- 

ogntsiDg .thorn ai; mmatn pt>re9'tr|ter&ing4%o wall oT the 
(lihK and similar to thoa^ which Mr. Kctgton has d^sorihod 
V) Tasmanito, and whitth A:(r. Wetherod has also recog- 
nised in the sitniiar spores of the Forest Of Dean sluilos. 
The walfe^also somcUuic^ show faint indications of eon- 
contric lamination, as il*th<^ hod boon Uiinkouedtby ^<9- 
cossive doposita. . 

As soon, by transmitted light, and either in fmnt or in 
proflloikthd discs are of u rich amber oolonr, translucent 
and stmoturllcss, except the xiores above^ referred to. 
The Tjalls arc somewhat thick, or iTom ono-touth to one^ 
twoutiot|isihe*diameier of the disc in thiekness. They 
never exhibit the iriradiate markirui seen in spores of l^y- 
cispodSi nor any deduite iwint oi attacliment, though 
they sometimes show a minute elongated spot which may 
bo ot thiit nature, and they are occasiunaliy seen to hare 
oponod by on the edge or front, where there would 
noom to have been a natural lino of dolnsconce. * Tl'he in- 
terior iS usually quite vacant or struciureless, but in sbmo 
cases them sue curved internal markings wliioh may indir 
oate a shrunken lining nioinbraue, or the s^mains of a 
prothallug Or embryo. Occasionally a One granulitr sub« 
.^tanoe iiB the interior, possibly remains^ of ml- 

* . The ^i/Kss are nsually detached and destitute of any 
envelopfjj but fn^imonts of dooeulont cellular matter are 
assedlsili^ Witb them, and in one specimen from tbe^cor- 
nifeimuiliinosllfnd of Ohio, in Hr. Thomas’s ooUqption, 1 
hate fband ^hgoup of eight or more disos partly enclosed 
in a inembrane of simlbur bbara||[liai:' to 

that diliClos|bg speelmene already roforr^ bt.! 

. . ^u, % sj^imons are'cssepidally 

similar, add ibcipm'miaWhiAla abamoe ot othOi; orgin« 
isms «!Ma. p on« I have obicmd 

■ *a somearba^smjidler round btdy ai^th a dark (ii»nt«s«r 
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micletw, ftnd a wide tnuiBlncent i^iargiS, marked by a 
slight granuilitionL |JTdn thH, however, may Indficatc 
notbiflg more than a different stfito of preaeivation. ^ 

It ia proper to observe here that the vail or oholofeiinr 
sho mi these maorosporcs must have beep of very dense 
coaftletency, and now appears as a highly hiiuminors sub- 
Ht|noe,«in ihis agreeing with tWit of the spores of Lyco- 
)pi^s, dnd, I'ke ihem, having been when recent of a highly 
Carbonaietvms and hydrogenous qualiily, very combustible 
and readily admitting of change inlo bitumiffbuvmaitei. 
In the paper already referred to, on eporencases in coals, 
T have noticed thaf the relative composition of lyco- 
podium and cellulose is as follows* * 

Cellulose, C,4llj,j0^o. 
liyeopodmm, ( 

Thus, such si OK'S are ailnurably suited for the pro- 
duction of highly carbonaceous or bituminous coalt) etc. 

Jfothing IS more remaikable in oonnootiop 'with these 
bodies than their uniformity of struclure and fopi over 
so great areas and throughout so great thickness of rock, 
and the absence of any other kind of sporc^caise. This 
IB more especially noteworthy in contrast with the coarse 
coajs and bituminous shales of the Oarhonifeiious, which 


contain a great variety of spores and s|>onmgia».- 
Indi^ataag tbs presence of. many •species <rf VMWOgepops 
Itlants, while the Enan shales, on thaiCOntrasy^jjlidiaatotlic 
athmst dsdusive predominance of one fortp, ' ,a^}B 'con- 
|wi^ is Well seen 'in the Bedford sbalM OWljdjag '‘these 
oldf,. and I believe Lower Carboniterot^,'* i||N!ibima!tS of 
baen kindly commninlcat«4 td me by flcol 
, Wa Mrjp been prepared by Tfeomw, In these 


vb Oarb<miloi(msa|MWips*w^^ Iriradiate 

markln|h^l^ a|i thiph am simi- 
lar to thiasa^ ' Slfll abnn- 
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daivt are thwe Ettinons and hooked spores or sporon^a, 
to which th? names Sporocarpott, ZygospotHtes, and SVa 
i/unrja have been JS^veiu and some of ij^ich WilliamBon 
li^s shofrn to be spot^fl of Lyoopodijjfcoons plants** 

The true ‘*Sporangitos,’*on tho contrary, are round 
and sjnoath, with thick *bituminous walls, winch ^ro 
])unctured tfitb mintito dranBYerse pores. In tljpae re-* 
spects, as already stated, they closely ic-emhlc the bodies 
found in the Australian white coal and Tasmanite. The 
procise^g^logioal age of this last material is not known 
with certainty,* bnt it is believed to be Pala'ozoic. 

■Wijh reference to the mode of»occiinclice of these 
bodies, weopiajpnote fisst their great almudaneo and wide 
distribution. The horizontal range of the bed at EetUc 
Point is Pot certainly known, but il is merely a northern 
outlier of tlio great belt of Enun shales referred to by 
Prof, OfiiCh> and which extends, with a breadth of ten to 
twenty mtlcs, and of great thickness, across tho Htate oF 
Ohic, n<ariy two bundled miles. This Ohio black 
shale, i^hicli lies at the top i f the Erun or the basd of 
the OarbomlCrous, though probably mainly of Eriao age, 
appears abonnd throughout lu those oigainsms, and in 
some lieds to be replete with them. lu like manner, ip 
.Praail, atjeording to Mr. Derby, these organisms arc die* 


trihuted ^v<^ a wide area and throughout » great *thiek< 
nesgof btijdiug Spirophyton, and apparently belong- 
mg tp Erian. Tho recurrence of nimilar forms 

m tbd and white ooal of Tasmania and Aus- 

traiip^ ie ij|^M/swimporl^ fact of distnbntion. thia 


.t| tii dti|l(hgid«li«d from the oaliWMouiktKadiei fimsdi 
teeMpM ol k4i)7*« Islahc, aWi ttovo deaerffw DM ^ 
■dl#(l(Wiiaa4Wi^ 

Ctsmiitad br Wdt wiriltr a 
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■m may add the appearance of these ma<^ospore6 m coals 
aadFshaleii dlithc Oarbontforuu period; ihottgjt thdire lu 
with, other forms. ^ 

< tt If aliio to be observed tliat'ihe Briaa ^alesj^aud t^o 
BbiFwt of Dean beds desaribed by Wotheied, are manins 
H8j«htfwn by their oontamod fossils; and, tbotagh,! ha\( 
oetiain informatiou as to the Taemanite *and Anstm- 
liaa white coal, they would from the description of 
Milligan, to ocetir in distinctly aqifeons, possibly fstua- 
Irine, dciwwts. Wctliered has shown that tho ^iscs do- 
‘foribod by Hurley and Newton in the BetteT-bcd ooal 
occur in the earthy or fragmentary layem, as^(hstm> 
gnisbod from the puie coal. Those oooamii^ in eannol 
ooal ate in the same case, so that the genotaJi ttiode of 
oconrrenec implies watei-driftagc, since, in tho ease of 
bodies so large and dens(.‘, wind-^ftogc to groat diftanoob 
Would be impossible. 

i' These facts, tahen in connection with th»diflettaices 
between tlieao inaerospoiob and those of any hnbwn land- 
pWnt of the I’ala'o^oio, would lead to the inferedoe that 
thoylioloiiged to oqnatic plauts, and these yastly abundant 
in the waters of the Brian and Carbouiferotis periods. 

It is still further to bo observed that they wae not, in 
the Brian beds, accompanied with any mmainf of woody, 
ito soalatifomi tissues, such asi might be eN{la<|^ti|d in oou- 
^ I^Octiou with, the tUbi IS of terrestrial aarQgUh|, Vid \hat, 
Oh tbo <ather hand, we And thorn enoloBdH^ oOllular 
^ JpOnoejuips, though m tho majority of ofWf <heao have 
f’jSWi ?]^ovod by dehiscence or decay* • » ' ' ' 

) aoiuadctations, 1 think# Sill 

‘ wMliy.Vhibh I have suggested an my papem pn fub- 
« to ahOTe, that Wf^haha in Hums ob|eotB the 
ipmsHSeatlkiin of oittir 

have and snnm^Mporas of 

tbpso pkutf eotmiain #10 anf^e/tttbtp. 0 f modem 



TUM XJ.UA1< OU UEVOiilAN fORCSTS ft9 

% • 


t-poflios wliwh t bar® had an oppojtniiiiy to CTOuaiac, 
Mmnia giMam of llul-opc, pefba^s prespiffs the ohwcst 
rp',Pioblahce. In thw ^lant gfoupa q/* ronni. ^‘ollnlar 
sjporocarps appear at thd basos of tho ftoating fronds- 
'J'hey arc abdut a hue in diamcier when matnre, and afe 
of twp kindB* one containing macrosporcs, tho other jini- 
crospotes ot antheridia. ‘I'lie first, when mature* hol^r 
iinmbor of olosely iiaoked globular or oval sporatiigia of 
loose ccUnlac tissue, q^toehod to a central placenta. Kaeh 
of the^ Sporangia contains a single miwrospofe, perfectly 
globular gnd Smooth, with a dense outer membraoo (w- 
hibitii^ traces of lamination, niid* sbowin|r within ali 
irregntarjjl^vaijttolated.or cellular struct uro, probably a 
prothalins). I cannot detect in it the peculiar pores 
wI);iob appear in tho fossil specimeis. Each macrospoie 
is obddt onO'seventieth of an inch in diameter when ma* 
tare, Tha sporocarps of the miciospores coutain a vastly 
greatOt'tilUinber of minute sporangia, about one two«hnn- 
dredths of iiieh in diameter. These contain diso-Uke 
aniberjiUia, or mtorospores of v’ry minnle size. 

The discs from Kettle Point aud from (be Ohio blllOk 
shjdo, and from il^o shale boulders of the Olvieago clays, 
are similar to the maerospores of fhlvinin, except that 


,^ey have a ibiokor wall and are a little lesHwm diametmt,^ 
being abpni ona.oiglitieth of an inch. Tho BtAuaUiaii^ 
gonaiderably linger than those of the mod- 
ern maerospores approach im siae to 

iho»o^%|i,iBlwWn species, being oii0.seventy.flfth of an 
inch in Thay also seem, like the moda^m spe- 

oiM, fi|jdlbb)l' walls than those from panada, Ohio, 

and d^idet indication has be«n obs^ 

m ihsrl^^'tpepl^ 0^ t^ha'^nner Sporanginm of 
ppssibly It tabteat, b^t moto proh^r^ 1 * 

not j»rep^#f&^ , ' j! * • 

. be th^ ap|root^, «Ad,ths oontainod 
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or aotbmdia. are very oonoato and do’stitate »f the dense 
ont(& wall oi*the ma^&porca Hence 8uch,parli^ aie 
little to hwe been preseini'jK in a fil^il state ; and 
m tife 30rian* shales, li present, tliey probably' appe-'r 
ntereij as tloccnlent carbonacoons matter not distinctly 
npurkodi or as mnmte ptranules* not well denned/ of .whn h 
tljjipro ^ great quantities in^nlc of the shaliia 

The vepret'ttion appertaining to the Sporongites has 
not beeu dibiinetly recognised. I ftave, however, found 
iq one of the Brazilian Bpecimens two eporocatps l^itoehod 
to what Bcems a fragment of a cellular frodd, and numer- 
ous specimens of the'fcujjpobod Alga>, named 
are found in the shales, but there is no hvidsaco of any 
oonneeiion of thif> jili^nt with the ProtosaMnitt. 

Hodom Tlhirocarps present considerable dilTereUcer as 
to their vegetatue parts. Some, like PHutarie^f have 
simple hnear leaves ; others, like Marsika, have kaVes in 
tnhorls, and euneate in form ; while otheiSj like Azolla 
and fiafofnia, ha\o frondose leaves, more or iess pinnate 
in “them arraugemont. If we inquiio as to fossils ropre- 
sentiug these forms of vegetation, wo shall dud that some 
of the plants to be noticed m the immediate Sequel may 
have been nearly allied to the Kbizoeorps. la the me&n 
time 1 may otato that I have proposed the geokio Uamp 
^foiosfdvtnief for those ouAous maoroiqpot^ pn4 their 
poverings, and have Uoscribed m the papqir 1^ ‘^Bul- 
ktin oi the Chicago Academy of ^oiwoeit^ already 
footed, five species which may bo refot^JiO ^ ghnus. 

^ *'tlusae facts lead to inquiries as to'wO of the 
matter whioh natui;al|y tlie 

ojf tBe e^iih as petrokuip and, htfiteihlmahle gas, ox 
Vfjliiokjjpsi^l^obtaiii^d from <wos iu these forms 

by j^pounds oarW 

iPOeUt v^igetable 

substances d|jiPa»on. fijome,*teget»ble 

««tm ^ at»* riot* f 
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lhan otbor^ and it is a remarkable fact that the sporefl of 

certain cr^iffcogamon^ ]llant| are of this kii^, as we £|fe in 
the .inflammable charaotef'of th^^dry sporee of l^yoopo- 
^mm ; and we kfiow tl^at the slow pnIVofaotionit snob 
material updorgi'Qand effects chemical obanges by which 
bitnminctfiB ittaiter can be produced. There is, there* 
fore, nothing anreasonablc in tiio snpposition advance^ 
by Prot. Orton, that tho sphn's so abundantly contandSfl 
in the Ohio black sh^os arc important or priucipc^ sources 
of the bitijminous matter which they contain. MiOro- 
bcopio^'^tions of this shale show tlut much of ifa mute- 
rial consists of the rich bitumiuous luatteroift those spores 
(Fig. *16)^ nAd the s^me lime, while wc may trace the 
bttumeti of these shales, and of bome hods of coal, to this 
c^se, Wo most bear in mind that iliore are other kinds Ot 
bitamiaous rocks winch show no such structures, and may 
have derirod their combustible material from other kinds 
of regetslll^ matter, whether of murine or of land plants. 
We shall bitter understand tbis when we bare considered 


the origia of coal. # 

The mar i ospores above referred to may liave belonged 
to humble aquatic plants mantling the surf^es of wafshr 
or growing up from the bottom, and presenting little 


aSrial vegetation. But there are other Erian plants, as 
’ 'already mpntionod, which, while of higher struoturc, toJiji' 
be 8f SB^^Iooarp^n affinities: . * 

* Oaf ot those is the beautiful plant with jvhorla Of 
loaves, to which the name iSphenophjfJfp^ 
(see l>%r)90]f hw* heon given. Plants referred 
genneliysn^^t^ detwribed by Losqncreux from, il|^h|mM 
part of i^^Mdiia>‘Oambrian,* and aboautifRl liitU( 
cies ooc^/njthe JESrian shales of $t. John, Kew 
wick.t li oontiniaed, and is f"' ' 
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bttudant, m the Oarboniferoug. Many;j'oawi ago I ob- 
jrvsd, w a S^aiitjful Bjrtjoimon boljected b;^ ^ir W. E. 
iOgtlbf to Noir JgrujiBViok, tkat^tbe stew of this plant 
kb,l«U of> retioiiluted and soalaHfom TOBBels, and ap 
Otojr JRlonauli and WniianiBon liave more recently 

^it^ined moTo perfect hpeciniena, and the fom^ bas 
' ;red^ remarkably complex trtangtilar axis/containiiig 
ictate and hatred TeascH'and larger punctate Tcssels 
jlUbg iit Its angles. Outside of tb^a there le a oellnlax 
bfU'k, and this is sunonuded by a tluQlofibii|)U,6 en- 
That a btruclure so complex ahdUld fc^ong to 
pl4int so ifumblc ifa its dlKuiiies ib oue of the strange 
nomabes pnwntcci hylhe old ^oild, uisd'^whudi vo 
ball Bnd many simiLu instances. I’he fruit of 
ihjfllum was borne in^bpikts, with little whbrls of hmets 
t rudimentary le,i\es bearing louud sporooarps. ' 



t AifUPRbff type of plaut> wbioh may lum) Him 
oatp^ ita iiB aiSlnitieS) is that to trbioh I bavp mvou the 
turn 3ft 
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frondb, app^rciiUy bearing on parte of tho mam steim or 
jM tiq)o 8malbronn<1cd»sporocarp», Tbry ar^otind abun- 
danlly m Ihe Middle JBrwa of tM State of Jtew Yorl^, 
and iUeo occur in i^cotlAfid* wlple one i^ftooiee apj^i-e to 
ol^^ur in f}ova Boetnt, ae bigh as tUe Lower OarbonifcrQus 
(Figfe. 17^18). * 

Thbio oaganiema haT0,boc*ii yanously relortod to Lyiso- 
podb, to or to Zoophytes, bul an c\tondod oompaif: 



boh oj^ Bpecimetis las led lib tO 

the beto 1M a»tt.h#o plants, more ^ 

hav* ttMtax to any otlior ftotija 

Some e^wmp pjt iWa l^e in a noto appaded 
.to this ’ 
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pri«ttni JMtond 
<r, nulml 
& fwimi lUtniHl sWe touiMri.. 

' 6f 4i» wUt halJly ouSm^ 

fwa wttW* III IrUfk , 


id^uuu&LiJuMLA 


Another gt'nu'!, 
Wbioll I Jm>o Ti^nud 
Pnlo^hyfon* (JH'igb. 
19 , Sl)j may be xo 
garded as a oopTxed^■ 
iug Imk bc^vrean tbe 
Gbizocar];Mii anct thr 
bycopuds. It IB 6(1 
]^cd firom it& resom- 
blauoe, soma re- 
6 pecta, 4 ,to tlfe ouri- 
01X6 paraaitia l^oopode 
placet^ in tha inoderu 
genus PsHOtun^ tiov- 
crul spocios bars been 
dobCrxbed, and/tboyaie 
emineully cbateotevis* 
tic of the .IiOfbr Bri- 
an, in «(rhich they 
first dlocotered 
31 . UaspA The tyj>- 
loal sptfCMis, p 0 thphy^ 
ion pri»<^, whioh 
fills many bim of shale 
and Ban^pe ta Okfii- 
p 6 Bay aif# iibe*’head 
of ^ Mi||iboxfring 
Baydaa Cludon^ Wdb 
its iijloddhl^lhsi^ and 
cawpii^^s(!wd“lilca jruj- 
zoap^ipliJly be thtuide- 

, ?8<1^ bfanohing 
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(licliotomonjly, .aud covcU'd with intormptod ridges. 
FienVfS nidwiK'ntiiry,* 01 fcb^ort,* rigid, and|'|w»n(ca > m 
harreo Rlofns, unmoi'OtiA and einrtdly arraugetl ; in ierlile 
hteins and iiiranolikts, a^arsely soatterc^ or ahsi^t; in 
dfcortieatod Bpcoiinons, ropreBOnled by « 

Trnnnte puncUtiJ soars. Yvnng bratich- 
e'« eiriJnatOiij rbimniata cjlindrieaJ, cov- 
ered with hairs or ranoenia, ftnd having 
circular aredlos irrogiijrirly disposed, giv- 
ing tij slender cyhiidneal looili ts. 

Intern^ struciiarc — an atis of sc.ilan- 
form vessels, surrounded by a cjlinde* of 
paiViicbyaifttoa% colls, and by an outer 
cylinder of wougated woody cells, 1 'nic - 
iificatioBeonsisting of naked oval s])oro- /*/«««( (lfiri»o, 
cases, btoe usuolly in pairs on blender, 
curved pedicels, cither lateral or teiniiiial. 

This ^l^gdies was lully dcbcnbcd hv me in the papers 
roforred Ip fthove, from speeimciis obt.micd from the rich 
ovpoBUres Ri<iasp6 Bay, and which eiubled me to illtrt*' 
trate its pails more fully, perhaps, than Ihoso of ajjy 
other speCios of bO groat autujuitj. In the sjiecixaeiifl I 
had obfained I was able to leeognise the forms of th^ 
rhisomBtd, idems, branches, and rudimontarj leaves, and 
alho the internal structure of ilio bteius and rhizoniAta, 
land tjrilhfifr^te the reraarkabfe lesemhlaneojpf the forntS 
flnd*sfrUil|tt|lM tp'tliose of the modem P»ilotum> ^ho 
fruct!3^d|<ii^' 'Wds, hovVover, allogether jieculjiup, consist* 
ing of i^vate sporangia, home’ usually in pPil’S, 

on^CulrvilS^rSjM* apparently rigid petioles, "irndiT the 
miorosetitic spcmngia show indications of cellular > 
structure, hean menibwftious ia d&Mv 

actor. In < 10)^0 i^^cnr dehisoanoe appears to hpVP 
takhn place nlpl ^ont «NI, day having ettiitjif^id, ^ 
into the SnMw, Ipfltw-ddw ot(a bn nnbp. 

Ig other kstpaoes, boior'pMdd^tll^ejr tn%ht bo tnis- 

• ta H T * r V 
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< 0 
scales are TUdjmenlary. Tliey also bear some roRcmbkncc, 
tlloug^Jl on a aiuclT lar/Sbrtwsalp, to tho 8pore-(ii(eS'0£ some 
Enan^ ferns {Arejiaapt^^)^ to 1)1 mentioned in llie 
scfinel.* Oa the irhele, however, they seem most nearly 
related to the sporocarps of tho Rhizocarpow. 

Arthrostit/mot which is ^ound in the same beds with 
l\iIoph)/{o>l,fW»B a plant fit more robust growth .^wiili^ 
b('t tor-developed, narrow, and “pointed leaves, borne in a 
vortioillato or spiral m|>nner, and bearing at the epds of 
its branehod ^ikos of naked sporoearps, ap])arently simi* 
lar to tnW of i*Hlopht/fon> but more rounded in form, 
The two genera must have l»een ncaaly relate, and tho 
slender hrah^hlcls of A^throkligma are, unless well fwo- 
served, aoarcely distinguishable from tho stems of Petfo- 
pAy/eh,* 

If, now, we compare the vegetation of these and simi- 
lar ancien^ plants with that of modern Uhizocarps, we 
shall Hhd 1^0 latter still present, though in a do- 
pauporatOd arW diminished form, some of tho cliamcter- 
istios of^hoir predecessors. Some, like Pilularia, baUf 
simple linear l')aves ; others, like Mur'^iha, have leaves in 
vortioils and ouncato in form ; while others, hke AzdtUt 
and Salvinia, have frondoso leaves, more or less pjtmato 


in their wttAhj^ement. The first type presontp little that 
IS *ohapM:ii:iO)i’i6'^c, but there ase in the Erian sundstohefl* 
and-shEloa^rii^ftt ijbantitics of filamentous an^ linear; Ob- 
jects Vhii^JfhaS been impossible to refer to any ,gemw, 
and wliiOhihii^t have belonged to plante of the type of 
Jtl id i^ite possible, also, that such plants as 
PsiTpphiiim^i(i&rvm and ConlaiteBangmUfviiat of ifhl^' 


Canada,” whip m 
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many pjilajo-botanhla haw referred to <ho ^fa) ( p, 
though, Iilim other ralnozoio Aeregons, it <proscntg coin- 
plox^tiue not seen iu'Sta modern representatives. pn- 
of .Tx'sqoeroux is found in liho Hudson (livci 

S ttip, and my H. antiquum in tho Hiddto Bnan. ite- 
0 $ these, there are in tho Silurian and ,|iTiaa beds 
with vertioiJlatc leaver which havo been placed 
•with the Annul, uiffi, but which may have differed fiom 
tjhom^ii) fn ''tification. Annular^a tear, of theHrian, 
flind Pi'oimnuhria Uarkne^'^ii, of the Silujo-Cambrian, 
may be given as examidcs, and must have beoh aquatic 
plants, prebahly allied to llhiAociirps. It is deserving ol 
notice, also, thal the two best-known species of J* sihpiiq 
ion [P, pmuffi’s and P. robustiH‘<), while allied to l,y 
copods by the -.tructure of the stem and gttch rudjimentary 
* foliage as they possess, are aho allied, by tW form of 
their fiuctifiealioii, to the Hliuoearps, and hot to ferns, 
as some pala'o-bot.iiiists have incorrectly SpppOSed, A 
■SimilaiT remark applie'- to Ar/lirokhffma ; andthe beautiful 
“^innately leavtsl J*tilop7ii/fon may bo taken totfcproattut 
that typo of fohage .as seen in modem Rhieooarps, while 
the allied forms of the Carboniferous which I^osijuoreux 
has nameci Troihophyilum, seem to hare had Bporohariis 
attached to the stem in the manner of AzoVa* 

The vholo of this evideuoo, I think, goOt ih ahpw that 
’ in tho Erian period, there'wero vast q'aantitdbs'df ifcnuatic 
plants^ alliecl to the modem Bhiaocarpii^ the so- 

^ lulled Sporanffites referred to in this papQF wt*p Ijrobahly 
; the drifted sporocarps and maorosimrM Of shjboO of these 
or of plants allied to thorn in w^twhs aod hibit, 
^^4 Vhihh the regetal^Te organs have pefiidiod. I bare 
’ IhtM^ ^aii ‘itt the Brian periodl^t<»«re vrsBre fid ewampy 
vrith PstitipAyMit dM in matlmf submerged 
ttrsieijll>'j^'to thjt an % 

the- thfr^'vhsfc, moltodes of 

maerosporwirhip]^ httre|ettletfiu^e 
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mud of ’the ^^lack* sIi^Job. Wo l^avo thus a^emarkqble 
exampfo of a group of plapw JuduooA i» modem titnes'to 
a few insigniljcant forme, IMt vluoli played a groat t^le in. 
theianuient I’al^zoio world. 

Leaving the Khizocarps, ye may now turn to certain 
other fajailv}!^ of Erian plants. The first to attract our 
attention in this ago would paturully bo tbo Lycofods, 
the club-mosses or ground-pines, winch in C*uuada and 
the Kaetorn States carfiet the ground in many pjfHs of 
our ivuodf, arfd are so available for the winter decoration 
of our hoHj^ and pnbhc buildings. If we faiipy ono of 
those hucnble but^raceful pUnts enlarged to the dimou- 
fliona of ailVft we sball hh\e an idea of a Lf pUhxUndrm^ 
or of ai^y of its allies (Eigs. 15, 31). I'hcse large lycopo- 
diacc^os trees, which in ditferent spir'ilic and generic 
forms were probably dominant m the Krian woods, re*- 
hi'mbled in, gcucral those of modern times ni their fruit 
and fol)ag0^ f^-ept that their cones were large, and prob- 
ably in most c.'ses with two kinds of spores, and Iheir 
leavps wore also often very long, thu^ hearing a duo firo- 
portlon to the trees which they clothed. 'I'hoir thick 
stems ro<iilirod, however, more btrength tlian isYioce&saTT' 
in their diminutive successors, and to meet this want 
some reinwt)fahlo structures were introduced •similay to 
thoa§ nftVf/jjtound only in the* stems of plants of higher 
rank. • jjfjba^ofypis and vessels of all plants coniflst of thin 
walls of w«i4jr matter, enclosing the sap and oihi^ con- 
tents of BWP and talx*s, and whcit strength is tc- 
<(uired it by lining their interior wltb«nc- 

ccssiye hardost form of wpody matter^ usually 

known ss >Bit while th6 walls iVmmn thin, %y 

afford fro^ |if|4j|u^ saw to nourish every part, 
ihmkened WOtld impervions ^ sf|)^ i 

and thorefotf tnhet 

functions. Voi' Mwh and permeability 

„ are*secuMd il|iinin!^^iig)4^]ll^^ portions of 
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the originoj wall unooTorod. But,thi»'ma^ be i 
^rSat Viwioty ol waya " • ^ , 

most ancient ot theoo •contri'rajnoce, and one fliill 
ill the world of plants, is that’' of the baru-d 
' Tjjf 'eoalariform rmch This inay bo cither siparo or ho\- 
^ijSOnal, so as to admit of lieiug packed wimout lea vine: 
s- Vaoaficios. It IS Btrongtheped' by a thick b(W of ligneous 
iuattcr up odch angle, and thc-^c arc counccrod by cross- 
oars 6(b as to lorm a framework refembling sotcral ladders 
‘lastencd togotlior. Jb'ncc the name emhfifon*, or lad- 
der-hko. ,Now, in a modtm Lycopod there is a central 
axis of such bivneri -vtfastdb associated with sitapller fibres 
OP elongated oclh. Even in 8li7ienop^yUwd and JPsito- 
phyfon, already referred lo as allied to Uhizocafps,* thoi’e 
is such a central asis, and m the former rigidity is given 
to this by the vti cuhi and woody elements boihg ar- 
ranged in the form of a tliroe-sidcd prism or thfeO-rayOd 
star. ^ But sueh nrraiigcmenls would not 61^1900 Ihratree, 
,^nd fience in the aihoro<il Lycopods of the JfirUn age u 
more complex htruetnre is mtrodiieed. The l&rped ves- 
sols were expanded in the fiist instance into a hollow 
cylinder tilled in with pith or cellular lissufe, and the 
outer rind was strengthened with greatly thipkened cells. 
But oven this was not tuiTicient, and iutJtO older 'StcFis 
' Wodgt*-sbaj»ed bundles of barred tissue weW,yi|0 from 
tj the iuterioi, forming an external woody in- 

'* ride oi the rind were placed bundles of totig^'^'vest fibres. 

' 'Thus, a stem was constructed having p^'Vfdod, and 
end capable of additions to tihe of the 

wedges by a true exogenous gtowttu The jilsin is. 
the, same with that of the ttonm^of the oxogenou'^ 
'{ti^l^ lIJbderfi tinioa, except thifd) the tiflsttos employed 
' hto wraefdtos ai fOifinrkablo 

^ FSnir heiisn 't$ tbs sinK ** of Shtlkh'*” iB6ts , 

tMt note eotiiglMiitf 
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trees, th<^^: ,oj! ,. 

the ; . 

Car.l^|e|;?^;|ljp-;:%fc;thw is '«7i5E3^|,',,j|^n -to, 
t^|':]bli|^i3|^^:i|^p^'isattte•cha^^^(rtier:^ 
pls^&i®|^ii;^M‘that«LOW- seek 1 .in.tb 0 
no^ which* has long ceased 

m'']|^i'^';i|te;‘Jij^eo]»d8. In this way, howe^>'!|#i^^ 
ap4;g^^jip'-;tj^^odiaceoas trees were constii^ct^ 
!Eri^.'iiii^^M;")''md constituted the staple of its for^^;|S 

S jibi'! these trees were equally rcmdlkkablhififiw| 
so dissimilar to any now existing 
fe . long disposed to regard them as,; 

Is rather than roots. They were sitbilsi .fe 
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Another jnronp of plants which 
hlfcainecfto groat de^rei^pmonl m 
the Unim ago n> that of the ?( mb 
orBrooheus. Tho oldoat of thq^ 
yet known are found in the Mid- 
dle hSnati. The Eoptm’itit Sa- 
jKuti, from the SUiWan, at one 
tune bupposod to eatry this ty^ie 
much futftacr back, hftS unfoitn- 
nately ken found to bo/i meie 
imitative form, ‘ oonRiatmg of 
films of pyrites of loaf-liki sha^ies, 
and }iiu(kiced bf cry^taliisation. 
Ill ilu Middle Eiwm, howow, 
moil (siKciallyin jN’orth Aumri- 
ca, 111 my species have been found 
(Fiijs 2 ‘ito)i 4 ),* Ihayotayself 
raoidul moio than ithirty spe- 
tics fiom the Mid&lo !EWau of 
('aiKvla,and these belong to sev* 
cial of the genera found in the 
C.ubouifcious, though Some are 
peculiar to tho ISriAU., Of the 
lattei, the best hfoW Hue per- 
bapi those of the J '•'**- 
Ofiteris (Fig. ^ijuehfllt 

m tho plaut'bi^ ^ njijltproaii 
m Ireland, aij treH u jhi 'Horlb 
Amenoa. In tthiA thf 
fronds (ute htt^ M luturiapt, 
with htoad nhmbil!^ plhUules de- 
oumjit on thg ]li^|iilkt and 
v^thtdmji^^h 
biMmpM lAn- 

W »»#d 
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With j4ro7/»o»/em ii that which I hare nwacA Pbtt^phyl 
Irnif a«)li WiiWh grew pnh owpijfJg sitem op ^Mwawtically 
' U(,andha4pawginMfr90tifical4OD.* 



CfliHfV W>»*A it * ? V ♦ i''' 
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stems* of these, which' mm 
o# fmf;?^i|j:|l^d/bavo%een found hy'K'ew^rry 

2111^ Prof. Hall has founi 
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steta froDOLthe Eriaii of lifew York,., there is '^so-a speoiai 
arra^m^t -a 

11^1^ 


fer it 






■jaid*;piJfeW, in 

9»®p- 

;;^'';ia^;^jnger,' and 
ferns, 


^ijfd^pr, but 
Kii'Moubtful 


0 of tree 


T* T, 

lucent- J 
||::;'i^ii&^'"!and' re- j 

hy \ 



!|rewi; 

K V Brua6i5^Wu,^v;., 
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folk Island, pine, than that of iho modern ■^ews. These 
trees am kn<?ff'hito qs bf tlieir minetalised tranks, 
which are often found''iike drrft-wood^on modoi^ sand- 
banks otnhodded in the Srian sandstones or limostonea. 
ll often shows its stmeturo m the most perfect man- 
ner m specimens penetrated by calcite or sihco, or by 
pynto, .and jn which iho ongiual woody raat^r has 



SlunMfoni/ictRtim, an Tftan comlar A, FmstCHint 
pitli mid woM. a, uicthUlaiy sbeatU, 6^ pith, 
becbxou ol pith b, Wood-ctil, a, are<>Je} 

6, Isoo^itudlual cch b of \iooU, ft, ai eolation^ and 

i>, TJ^ouaicrso hoi turn ahowm^ <?, apd 

0<|fK«fvtb (b, i>, bijflUy majfiwfiod.) • 

bein iniSb anthracite or even inlo^glaphitc. 

These tii^lnisTf tunc woo^ tissnes prosenfing that bean* 
tii^ n][)raM^qd d jperea or thin pans enolosed m onp> 
Tike of the coniferoqa troes,, 

and whieU <m the hsess^tiesno 

^slieady Kafbtred atudg, tough, 


80 the GB0U)GI0AL history of PtAN’/p 

V ‘ 

and dnrable wood, sucli as we hate in onr niodoru pnic- 

aud,yows (i^g 29). 

^ttmihre pinos make/tliOir appoaranoe in the 
llicldila JHlrinn, in vmions parts of Ameiica, as wellV in 
BtiOtland and Gormany, and tJioy arc rcpTesonled by woSd 
ihdicafcing the pi-esoneo of seiernl species. I liftTC myself 
in^CW^cd and described fi^e '■yccic!!. from the Blnan of 
Oattoda and the TJiuttd Htatts. h’rom the fact that these 
ijrcOS mj* jTiiri’H nted by diilU'd (ru^ks embedded in tand- 
atoaos and imimo hmcslones, y,< may, ])eiha|v<, infer that 
they grew on the iibiui> gioniui^ of the hrian laud^ and 
that thoir trunks nwe <.imed by i irer-doods into the sea. 
lio instance has yrl o(.rlaiiil> ocearred ofttho^liscifu'ety of 
tbcir foliage or find, tboinrli thiie .ire some fun'shajiod 
loaves usu.iliy reg.iidul as ttins winch may have holun|:ed 
to snob trees. Tin sc in that cmsc would have resembled 
the modem (/nirji’o ui (’hiua, and some of the froitt re- 
ferred to the gcmis Can/iixinpum may havQ been pro- 
duced by them. V.nions lunio'c 1 i.ito b(>tn g<yen to these 
trees. I have prefemd tii.il irnon by TTneer, DnAoxylon, 
as being more non-committal as to adlnities than the 


dthors.* kl«ny oi (nose tioes had very long hitemal 
pith-cylinders, with riirious tlan^\erbe tubnlse, and which, 
when proseryed separately, have been named 
j AHud to these li ees, and perhaps lutermediate hetwera 
them and the CytniJs, weVe those knpvn ‘jJSB'efcm'ss 
wlnoli had trunks resembling 
Jo/tf hut witli still l.irgc>r Slernbei-gia piths and an internal 
soaluiifonn resbols, snrronnded hj^ a eomiMtratively 
woody oybndor. Rome of them hb’f® ntsy a 
Ijh laagth, reminding one of the leayea hi 1»^-loaved 


gmwieis Or irjld&ceous phm^ yot thhhr and fruit 
mUtfi is boon more bgorly tdliod,'^ ths t1f«s» to 
,jmy oW (JPi)?- 81)# tww tejt» 'woSidy 
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and thek,t>iyJis li arg'e r farf: pinae. aaS 

iafoBj, 
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THE GEOWGKJAL HISTORY OF PiiANT^ 


1:!h‘]an »nd Pemian. They oaliuinatecl, ]|iowetor, i 
itho Caibonil&roha iteriod/ au*} the eoST^flelds of boutbei > 
ficaiio%i)ato jKroYed so far tho Tioheat in thei^ {remaiiie. 

^ X^iatly, a •einglo speeimen, coUcoted ,by PtoL Jame 
aS. iJbatiy> at hlighU'ea-mile Greek, lAk;^ Bric, b«. 
^^bO^utrtiOture of an ordinary ahgiaapennons ex^n, ant 
ijj^ b<»en desorihed by mo a lyringox^kw 
i\k 

v-‘ 



IPWk, , some kvtt nospirmoias, lid p^1»Vjr 

And trees (St John, 1st w Brunswick). A| 

n, C</(rdiO mpum acKtum c, (ft/dt^pitrp^ 1% 

< Tn<f0noi^pim Iluiw to* 


, . 4.nml^th6» JO^oonuus a. Amt^^ A»- 

yUim ndiula/ri^ h«> hrnit oi im 

Of A*}* U (prdgWif $ 

'Oiil ii||iti|«i<} k sn^^ient W fttcd of 

the ifmimikpt wtoh ptai&|e| at this i^i^y <j2»nQ 
.*acd4t^t WiriSia ^ loittt- 
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tion iAiaiod • •. It' is taibd dlii^eieve^.' 


tfeity’iif ?tpf|||^i^en: '"“t ibcoird' the. fi<Sib,''^Waiti^®'^ttriimiii,'' 
a»|3oy^;||^tiiriid it. ■ 'Of the charact6t':ii^'t|i»t^|f| 
niies3i''''Wl3|i^^ I entertam no ddubk' 

'! ' the 

flora when we have 
Carboniferous. \V e may merfely 
^t; ithat, in those forests of the 15(^*<il^x]^;i|' 
Urshes on their margiifs, we find a 
<tt the now modest groups of 
, and 'that the flora as a whole 
bttp of Cryptogams and the lowest of 
at it Ims about it a remarkable 
^ulther, while there is evidence of 
there is also evidence of much 
l;.of a conditiori of things more reseml)Iing>^^ 
^hlai: climates of the temperate portjiohS‘pfe|| 
i^Msphel’d than that of North Ameri^^a 


inhabitants of these Devonian 
Xj^ii'jiWOre a few species of insects, 
l^ew' .Brunswick* and described by\I)r/^li|^^^ 
''"|yji.^^yer, we now knoV that#scorpibn^v^ 
|%K&'fc0d,in th;e Silurian, it is ptrohi®bte|n)a#|fi 


'the Brian, though; 
|^9i5<^epd^ ' Ali'thi^imo^n^ 









ITHE 
P^f K( 


BRIAN OR DEVONIAN I-ORE^f S 


Hi Ohio by P^f Kd^id Orton, arid at Chicago b) |)r H A John 
son arid B W Thomas, alacbUi Jj^^w^YoiJc by Prof J IM (flarko 
The itijicrospoifes eollociod by Mr. Thomja irom the^flatago 
d I'vs and sh4<s <losoly to ihn«ft oi Kettle, Po]n< and im)b- 

ilily bdong to thcXmit spec it homo of them me thukor m the 
unUr wall and hhoi^lK iioiofc mtich moit distmctlv These hove 
been callea ^y Mi Thomib A (Viitago(nsts and may hi u^gaid d as 
a vaiictal form hp<cunfns» isolated Iioin the shah and mounted 
dry, hh 5 >^ what scorns to la v< btdh Uu hilum oi '■cai of attflohnnonl 
bol tc i than thowi in b Us I'fi ^ 

Sootiom^of tin Keith Point shik sh w in iddition to fcho rtifle- 
croBpdfefi^ widci^iid thumd slut Is of m ^d iblc m itkr, which I am 
mdmed to bUppo c to Ik run in of tin s})f i k ups ^ 

%J[^ofQhafnnia(J^potonji>f sj A/o Ihiwson ‘ ('’ancMiwn 

HecOlU of itrnnft * l^Sk Mauosjons round sm )oth, a little 
longei than those of tin list sjuks u nb)ul oin sc \ uit y hfth of 
uiyu||h m diamdci, enclosed m louinl o\ il oi 'Nh^hlly lemform 
j^|pParp^» I ont lining ft tn loui to tiAcntv lent maciospores 
ISongest diameter ol spoKK ups tint to si\ inillinutits Structure 
of Walt of bporocaips U< xag mal < < llul ir Sonn spoioe aips shoi» no 
maeikyipore^ md may possibly eoul un m < lospores I ho sjioc miens 
are freth tlie^]''uan of Hii/il Diseovued b> Mr OniBo Derby 
The fobinatmn according to Mi Dub} onsists ot bheh shales 
low, aboiil thue hnudteri leet Uiiek in 1 coni iiinn^ the ftn oidknown 


aii) Sj^in^hytOHt and picjb ibly deeomp si d vegi tal»l( m ittor AbOfO 
this IS chdcHilato and reddish shah m which the wi 11 {ftisirved spem- 
mottxojf (Kcur Ihes bids in viiywidily distributed, 

, ipd atwund m Pioiosah ima and oplujfon • 

tl {!spotanyit^) hwbaia, Dawson, ^Klmodiau 


Ikoofdf^ 1883— SpoiBcaips j[)\ U oi nniform, thftae 

to Tait m diameter each showing tw<k rounded 

the ends, with a depression m the middle, and 
somolrtj^ell A taiuto^d nock or isthmus at on<* hide eonnccting (he 
p]iH>n:itxtll|l|^eA f^tfUituie ot sjioiocarp cellular gome of specie 
ntifns «uu*h prominence oi tubercle contained MiyenU 
me^ oMpi^ ^ Aiegt eight it would be easy to mietake^hc^^bodleo 

fbiWtiAie with the last spoedos, though, hi ee 
far^ the Mm pieoieely m the same Ma <3oV 

leot^ by ^ j I ^ 

4 UlerH hAmet^Ican 

•Touftial to ode itotlUimetne m 



Si} TIII^ GEOLOGIC a IlISTOKY OF PLANT/s 

diam^tor^ On<^|^ Iwo, 6r Un<*e contjuxiod in o^h vpoiputrp, vhKb is 
oellular inac to^tos h v< ry thick i^lls with** j^iating tor 

iiixw tTnles*jihi*. btructut^ ib ^ ro«mltW Wineifftl ofy^ilalUfta- 

tiiott,i1iwflAacro$p(>rJsito^ hard had v^ry thick tealh and must ha^c 
in Blruotmn tho thi< kenod oilh of sy lo and of life 
06 Pd hf kho jwiar, or tin tcsi^ of tht fejjurfdn /xid Unan known 
1 houi?h on n sjiiallc r sc nlc * 

^ it labto kw^ obsenid tit it Itodit s simil u to these oecir in the Bog 
bind (artby bitmnon and have Ixtn dtst ibed by Orednet 

I ha\o foun » sunilar bt^dns in llie so \lkd' Stellar Coalh of the 
ibOAl dibtuct ( t Ibdou N( \a Sioti i sdmt la\t r*- of which aio filled 
With them J hiy oenu in ^rumps or pate Iks, wbic^h 4ttm tan^ 
Olfu^d m a Miuoth and tliin mnnhi im oi bpoiocatp It ntt quite 
llkelythal the c bo«li(s a\i w,(iuii( dly di tind tiom iWo 

0- otonah nua pum tain b( ( mv t )ii (m lo^ic tj Miip’arine,’’ Sew 
Series, Dtci mix i M v 1 u — M? Ni wl ni has named the dwes 
%aind in tin whitt (oal ind 1 i ituiul« the jSjUHAOs tie^ 

ijOig Ta}^uinifii pimdat s butasmv iiim< iS/>o;an^r/(ahad pi^oiity, 
i do hot think i1 ik((ssi!> to il pi this Iciin, though iherioon b4i 
litUe doubt that tlu < < igaiusm^ an oi similar c liaratlOl Theiwunrie 
yetnark m ly tie in idc u it li u li u nc < 1 > th< bodits dObCnhed by Hux* 
ley and Sedition as oc i uu nii in ilu B( I U r bed ( oal ^ 

In Withams Inltiiuil Stiuctun of I ossil VogeUbles,** 
iHete XL are fi ^uRs o( I meu hiii oiuikI wlnrh showsiS/>(>f 
the typo Of t lio^'c m tin 1 1 1 in sh ib s Qm 1 d t, jn Ins Xh'port pu the 
Torbarie Mill Mim i d iH'il h is-vi iv >\dl flt’im d Kimilai *druottt!es 
flop) the Methil loul and tlu 1 1 niahago^ canncl coal Dtiwo pre 
tho earliest pubhcatioiis on lh( suh)(ct known to me, rntdlj^dekett, 
though^ not undci >tand]ng the nut me oi the bodice be^ob^errcd) 
bolda that they au a usu^l in/Rdiint in oainiel coaUh ^ ^ 

‘ ^ ^ J i 

11,— Tnc Katiki anp ArriNiTirs or Prilu)jPB(](rtfOi* 

(Jjycopodt((>$ VanVamtf of ‘‘Heport on Deyonmil filed ’tTp{ior 
Stluriau Plmits,*’ Fart I , i't L plumal^k at ^''liephrt dh jLoWor 
Plants ’ IWgt H WnU I , l^g, Dl) w 

iwb^^iJWfelvritd to, then rcmarloflae oljieoti 

Dtira vwitllpilA to tlm gonut> hvropodtfA hadi dtwtik dfoefi- 
iwi^ m lui of tbo ptAm^ 

fomn% J» vi»*|f nenlr to tM HA ' $nfi« iWl, 

Iwoevon^'tMrt^# tiitloy oMittHAu^ wtv 

vaiiouj 4itM0|u) «» to Mh«|ltidStM vrwto hn, 

n4« ul wm ot tbto) JRIhW M fflf* Mijtrtaad Uh,^ *s mimat 
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sliuotuiK^B, allwl to h^droidis, L^squm^ux h^a$> (l<>scrib|d «tome o| the 
("arbomferoaw*rms tbfe n^na 'frot hopfi^Humt vlueh 

tio'^ow, mor^ i^ppiopmte to plaaite irfth vertw lUabi' letiVy which 
aia ln.qlu(h^d m this $<vaiia4 I had aoefl the publK Rtotm oif 

11611 and Lcsqiv»rl||tt on the object, I had m a peiwi on SootMah 
Devoipiau Pkbh^ ** t^isgtoup Irom the genus 

and formed for it the genus IWophyton, in allusion to the feaUier^ 
like Aspect of the *<po< les. My iPiisons tor this, and my pt*a.ent in- 
tormation iO the natuieAf tb( st plants may be btatul as follows* 
3cbiihpet’* Ml his “ Pali^intologK V< taU ” (i)oasibl> from inat- 
toutuui to Uii^dnbcnptious ot want ol acttsst > specimens), doubts the 
lycoj)olkaO®<*US cjjiaractei ol spccus of 7vvn7>ef///f s desmbed m my 
pubiithod papers on plants of the Devom in of AmcruA and in mf 
lloport ot Wl. Of these, L ItuhanUotn find L Hlatthcm are UU- 
dottbtojly y^y nossr to fla ;no<l< m ircnus Lifi opodium h, 
fUrui to,X $dmii» more pi oblc malic al, but Schnnpii i ou|.d searo^y 
liaye SuppoiBed it to be a fetn oi a lucoicl allic d to Caulupa had h| 
ob^rved that bothui my^'pccifsand the iliud h jHmcetormiB pl 
Oo^pportr which ho does not appen to notice, the pinnules ate ai- 
ticulgted upon the stem, md leave sc ir^ wli< ic the v have lallcn otl,* 
When to Wfast lU 1870, mv alidition was igaui diucfcidto the 


affluitiesoithfr^ plants bj finding in Piol Thomsoirs uiHeetion a 
specudi;^!;^ from t'otthness, whuh shows a plant ippiionllvof tbn^ 
tond, lyith the amo long nanow pinna oi h itUt^ attached^ how-' 
evfer^ toithhUi btems, and loJKd upui a < nc in it« in inner It secma ^ 
to be a plant in virnation, and the iwuts an too much crowded am 
piUsscA togethw of being accuiitclv ligmisi or deiWsntHpd J ^ 

^but 1 i can scarcely lx deceived ns to its tiqp nature. Ttoi 
Wfianiemout m this cai^c would lav our a xolaiiorMup to 


fev^3; hfh fWlho lytopodiaccous phmisalso roll themholves m thl^ 
wayt an^Qto dodilic blanches <»f the plants of tJie grtius 

consists of A diort, eiect stem, on whit hare placed 
fltomato outward and 

ijay^rd in a circinato maum^r, IlMu lower ones appear 
to toper sides short latmal branchlaJi^ and 

extmniiies of tho branches^ 


to ptodhi 

naod^fr 
0nj|h*h?<i 
uamm t 



fisorowded manner* The i^iiecnaan iTf 
torn inif a y^pnng stem or bmpcih to Wf? 

' 4 ifrdi44 H 



{>0(uhar pinnat<» }jyfOpodiU% <>f which L YmfuxmiL^oi the 4 in« 1 1 
ean ^o^onM^tod h ptnmffutimn o£ the MTopuiiri^jowet (^lubon 
Iferoufii ate the types shciys % bat mis?hl hiiye bei#n anhfiimU d 
ftpm oftter tpectmehs tlui; they w^j*< h>w^ tufted pkuts, ciircriiaii m 
vmatl<>tu IV whort sUm of thn pJant lii> (^nply fmrowid, u*kI 
Vat!s tw) m^mbhmet to a del ached bnndy'trf hyt^jpo^tiiH MiUm 
^Hrhioh lies at nghl angJci to il oi\ llic same h) ib Aa to fheaftimtu s 
N(>f the mugiilai h [x of plants to whic \i this spo< imc n Ikilongs, I mft> 
|(aote liom luy Jfcpoil on th^ Lowu* Carbomferoua ol 

X^aUada ” in whi< h I b c d(s< i ibt d an a\( d spet us> h, pfmmda 
1 “Thi botani al it] itions of IIk-k pi ints mu'-t lemain sUbjotst to 
doubt, until (it hoi tli( 11 intciuil s|ni uit ( i their ftufctifhakoa ran 
jbediscovond In tin nu in tinu 1 Jollow (loeppoA in placing them 
fuwhit^t m^^t ngirdi is tin luusiomil genus On 
the one hand llu} ait ntt unlikt Ihc shndcr lyvigs of 
and Mmilar ( oniliis, and the inglilY ciibonucous cliatacder of the 
fttemij gives Moiat (olom to tbi suj)} >ili >n that tho> inay have been 
llireod> plant*' On tin < tlici h ui I tlK> might, so far as form i« 6 on 
(iSernod, bo placid with Mm of tin lipt of Biout,aiait*g» 
ffhimua^oT Hit modu ( udaja flunwna Again, in a plant of 
thta t}|ie fiom tlu IK voman oi ( utbm ss to whic h I ha*^ reteltrod in 
a ^hrmei; munou, tlu v uulion stuns to hnYO boon eirmnate* and 
it^c^nmpei has tonjictnnd tint tlusi pi nits may bo whioh 

becnib also to luut Ixcn tlu vuw of Slmnnid * 

On the whob tlu st jdant ait allitd to ijy< apode rather than to 
ferns, and asjluy coiistituto isnullbut distinct gioup,fctiewn only 
so far as T am swan, in tlit Lovvii < aiboniftrous and Krtati or Oc 


venian, they desei vt a g( nc iic n mu, and 1 proposed for them in my 
Paper on StoHish Dtionum Plants/ IS'JS, that of JRf^lM9fAv/o«,‘a 
liame shf&ciently distinct in soiiivl Irom Psilophytom 
viery welt iheu iHiCulmr IcVUtidike habit ol gr^thwi^TOe |entte wab 
ifleSnod m loiiows 

** Branching plant^^, the branches bearing long* ftlehJtet tehveM m 
hiyoormore ranks, giving Hum a foalhered appeatauee; i^eJrnalmn 
filitOfnatVu Fruit unknown, but analogy would tVt It was 

Mrno on tv Vsoa of the leavt<4 or on modifled ehortm 


1$ie ShotM epeoimen above to vfV nhvd H Thom- 

^ #^rns«a by^ita debatdjl^ tuftad And f hutk 
ll»a^*ther Ooep- 

pcit, A Pt. 

jdmuta, ^ ' “ 
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Shumar<I’^V?< Iho Dcvoiii'uuof Ohio and 

Slurb l\nitisfil9ntuiufh$^it<m thefcowtr Caibomftrousof ^lo«!iu 
ina) i^sMbiy bf^long to ihb genui^ "The olliMx spujimtn m 
faiod*t<» IS appaidiUy the first «p|a«iraiico €! thn tgnif m the 
IJirvoinaii of jSuio^^^ 

I have at a stuT^tfr daU had oppoitumtic*? of btoilyingcon 
ul< nlde sBries <rf t)u icpauts t oIk fled b) Jh t i Will lanis, o1 C oi m 11 
I '“nn c rsity, a%d pn pared a lujjf in k 1 k u< ( lot In in toi a 

( m Aswhxlion, of whuh Ji)wi\(4 <nlv in ihstud has b((n pub 
lishcd I have also baniffavound h) Pi I IisipKKUx and Mi 
Laooo^, of Pittaton, with the oppoilunily < i stinhiiij,^ Iho speunitn& 
rtftnflA to i^r^elhophyVam 

Ttoi Williams s sjh< nm ns ore ur in id ii 1 slmh assoc lalod with 
temama of laild plantb of tht 4 mi i ]* // e// // /i H%od<a Awt and 
aleo mAino ^wJls^i whir h^ i sm ill sj < < it s < I hhyn h m fla n often 
attacUld to The stuns of th l^tihphyl u llui the c orgamsmb 
have evidently been dniosittd in mium bid , liiit in asboniilm 
wiA Unti plants 

Thestild> of tht spec mn ns colic rtid b> Pi f W iJlimis dutJops 
the fpUoVMing flicte (1) Jht pliinls an net c intmu us bonds* but 
slc-ndei stew or pc tioh \vilh 11 in >w line ir Ic ill Is attnchcd in a 
pinuath npianher (2) The f mnuUsaic so mti ul did II1 it the) break 
ofi, lehvjjng 4< 111 ate transvust sc iis and flu J wii | iitsol the blm'-^ 
are often thin domidid of piniu tn the J n^ih of one or moiv 
inches (d) stems fui\c iii smh a ininnii i to iiidu ite a cij** 
f mate vernation (4) In a fcwinstinccs tin ti mls^vcic obsttved 
to divide dwhotomou Iv to\^aid the to} but this js mu (*)) There 
arfe 00 indications of ccllb m the pinnules but on the othoi hand^ 
‘Aero M ^ajppeaiancc' of frurtifg ition unhss Uio minute grannies 
wijieb bome of the stc ms aiu of this n iturt (0) The itetttft 

seem tojitn tax and ihxuous, uicl in some inslanoce they 
seem 1 k> h*te grown on the petiole s ot forns jntsc 1 ved wifh them in 
thesiwmtafhtofci (!J^Thefrt‘quinevollh£ itliKlqncnt of small brae hio- 
pbd$ speeunensof XiUophij^fon would sccm to indicate that 

the pihJiit Mend m the water (8) Some of the «!pimmotH show 
so miter as to indicate that the ponies were 

Of consii4i^|il^te oontostency All these ehaiaotcia are tJlbs^i^thW 
ot m CSliAn of an animal organism or of a Jaiid plani ^ 

, tftie Prot toqiiereat aud W* 

Lacce m fiWi and evidently r^praiiiliiiti 

dilffetetti 

Cionuded pilet' and 
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mcho$ m <JtaK<'< nigosc longitudinally broad, rounded 

al)oro,iwid radiating! vmgOhe,Vitl' an uiegular acarSolow, lOTangtd 
bpucallf In about five ranks, v&soular bandies ii;o! distinctly pie- 
ecrted. ribtiule^ sfoniLr, muoli (xpondtd at baee^ dividing at 
ttpst m a pinnate tnannc r, and aficiwatd'^ dicVKoluon^Jy^ Ultuilalo 
i( mains of numerous, appurwi^ unnow piftnUks 
,Tkfca ^tcm Ls piobabl) Iho upper pdfl ol One other of the 
of P^mo'iuus iuuiid in tlu nan c Ixd (P JCnanm^ Oaw*ion, 
and P idiiii I)h>\soj )♦ li uppi irsVto luxe bun an erect Mem 
iiuibcddld in in in sindslom ind prAdved a' aijst The atem 
|s small, biiiu? oiil> imius n i httk more, diatnotw. It 
(oaisth wnlikJfd lorij^itiidin ilk ind coveruj with loof- 
acars, Otwh an iiuh m diarmlci ol a hoiscslipe &|llap^ TUe|>0ti- 
ohs, fiv< of vuiK li i( niiuii Mpiidi tiom Huso s<ais wdh ^ diMipct 
arluulalion d <u( | ml mu llu bAs^, wlv re piofo«(blY a 

bundle or bundlis ol vi s<i pi s(d into Mie pHiole They retain 
tbai iorm at the itiuliiiunl lo Uu sUin, but a liUte distanoo 
from it they in li ilti md Llu > lu lullaUd at the ba^is and AtXio* 
what rupidlv dirninisli ui h/c I lit kid s( ws \aiy m foim> and WH* 
not vei) di liiKi lut ill V afi[( u topic scut a scmioiioulaf rbwof 
(dts abou, liirg(sl m th< middk 1 loin tlu sc there jfecH^ebd 
wan! a ^enos of un j^ul u tunows r mvtigmg to a sVeoud and iDtioie 
' bbscurt bf rauink ol ] its, witlun oi btkm wbidi is the irkgdJar s^ar 
01 break »iIk>\( kI ind to TIk itiiiudt andfoxmof thepetiolob 
will bo s(on fiom IV ffpfif 

The jxtAiks an biolun ofl wilhin u few mche^^oil ilia Mem, 
but other liagnu nts lound in the nne beds appeaJc* tO show their 
oobtmuat 10 1, (Hud souk icrnains (»f thdr lohage 0X10 
sjbows^a senes of piocts^cs it tit sides, which seem 156 bf ibci re- 
mams of snull piunupr prssmh of sjuius on tho lh|ii(i|»li of the 
petiole. OihorYiagmculs show <ht dni-Nion ot tWW>oad^Ht ftiM; in 
ar pinnate mannei and siibsc quently b^ bifurcation 5 at 5 i 4 SfiAe irag- 
mapls show rc mams jnnnuks, jiossibly of fexiiltl These 

ure mdistinct, but would >cini to sho'ij that the jfiant ap- 
piwaeheih m the form of its fionda and the aj,)panget|)ii*ttjE oj! its 
to (ho ('yclopteiids of the subgenue 0^00 of 

lA>wer 0 arbomft#oepl! Nora 
Mrtib i hav^ tslfiewhcro descnbecF m prebaW/t^ The 

^ fl«?% ** Tr&wHjJaaa tW 

Hay, ' 
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fronds VrPre eviAuUy different from thosQ of Arch(ropfJf^)i>,^ a #?onus 
f haractpnsUc^Qf Tho bame \ml% kit of tcry dittotcal h'lbit of j^ro^th 
Thi^ apt»oidi» Ui<j fact that there is in I’lot, Hulls lolloctiua a 
masb of fronds of ^efopfineiJift/i^optmif) Jafk^ni^ so umn^cd 
Hb €0 make it iiyoliliiLe that tho plant was an lieilvucous feiu, pro- 
duqjng: tufkof fpond^n short m the oidinarj way. The 
obscuiity of I he leaf-sca^nay iend( 1 it douhttiii whether the plaut * 
ftbo> e dcsoww should b(‘ pliM td 01 the f^enus CauhpU ; is or 
tmhpUm; but it apiicais Aost laailv alltul to tlu* former. The 
genub lb at prebOnt; of cour x, a piovisional i^ne, kit I ha\o tliouf^ht 
ii oijy justicj to the labouis oi Mi Loikwood to name 

thib quitbus and njti r( stini; fossil t auhp/t / 1 Lm / a oodt, 

I have eJb^wheio rtmaiki d on flu f o I lli il li imKs, and petioles, 
and pldt}ules of fonis are c uxioiislvr disso< i ilifl in tlu ftc loinan beds 
«-HMt oflfeot oi«wato^sorliiiK,,<^hu i(l( iislif ol a pc noil m whuhtho 
condit^ona of deposition who so vannl Anolhir ixaniplo of this 
18 , that fjn tho *«andstones oi (laspc 15 1 > whidi Inn not as jet af^ 
ford^ any example of fionds of lun , tin n an i ompri ssed trunks, 
which HoekwoodS specimens illow me al husi to conjecluie 
helon^^id to tm (tins, altliou£,li none oi thun me sultl- 
ci0i»Uylport6# for dtbci iption. 

IiPokwSodS colhctioii iniliidt spec miens of Psatot^ius Ur*’ 
iilUtf (tud 1*1 «d<lttlon to tilt sc tluie an itnminsoi nut •^ftnis some- ^ 
what different ui i haim tn, j' t possiblv bi lonmni> to tlu biw^hi r paits 
of the ^mo bputes of iiic fun Om of Uhm is i stun unshed 14 
auoh akamioi that it does not < xinl it its loim with aiiydisluKtnebS 


hut surrOutidod by hinouth, C^linilrual roots ? idiatnif? liom it in 
b^djea^ prooeeding at fiid h ni/onlully, and tlau i^uivinfl: doWD^ 
ward, and SOCttOtwues lenmnatim, 411 loundcMl cmK They re$eltiUo 


IniSoinu feftsc the afeiial roots of I^monms Lnaim f and I boliero 

thoitf td oiinilar rdbtb from a hiifk 1 |)art of !ho»sUm, and some 

of and not prolonged suflic ientJ> fai to rerw h the ground. 

Tkgl a^^k«%iW0Uld thus npiesmt the "tim of IK Enum% at a 
hxgh^\mi ithan tb^o previously found. We can thus in artagma- 
tioit ttl0 Jl^nk and crown of this once graceful trve-fem, 

inot^iha derail of its Jrondi. Mr. Jfp(lfw ood*$ 

coUeetItiMi 

I 

ma tbtwnt 


fihe derail of its Jrondi. Mr. Jjodfw oods 
h a spcHUienof the large fewn-pmSW^ 

My oiiginal 

fremi the same hm^on in N,eW 




% 
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e/ 'containing' life' 

One. It is'afetit^'eigKyjjjJrMi^^^ 

tjhes in average breadthF The fefiows 

largo leaf -scars arbjwigeiij 

has left a rough f&turej 'ati^ A^iSvi* tlKis 

ssion of the petiolo against 'the 

i of the bases of the petioUsi i|S 

alatetl. The structures are n^tj\pt^STO 

spidermis, ns a coaly iUm. Tfe 

ulophris PmcJiii, but is of 

'i in the more elongated 

remotely placed ; but it is evideAtlJiij^fej^'i^O 

d1 h that species. 

(Protopieris) peregnna, 

fting species than the last,'as.feIbxW^|^^^ 
! form 7iot hitherto recognised 
its minute structure in part 
are, like the last, on slabs ()f 
nmatiVui, and flattened. One 
1 with leaf-scars and remains of 
liWi^'^P^uon, with iicrial roots. The uppier' part‘'-16ViJ|TO 
diameter, and about a foot in lengtJi, and 

about three-fourtJis of an inch wide/ an% ‘ ' 

Tfe^njppor part presents a distinct 
lo marginal line, sometimes vjith a slight dfejpri 
The lower part is irregular^and wlien 
^r..fa^iUr*bundlos. passing obliquely 
l^f^S perfect leaf-bases have the struetni^'''^j 
^te, thinrwallod, oval parenchyma 
s^jtijapiform vessels with short bars" to 
ferns. Soine>f _‘tfe‘ 
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TJio gouusVro^^j/'pfi^ of f*5^)rnborg, though iho orjjjmal Rperi^s 
(K pundata) «^)eatb as a m lua pla<,o (f late 

1), audeas a hifftHam (*V. pmniah) in Brongnlart^s great wqifk> w a 
true and the fetwture of one Mpdcm%P has been 

beautifully Qguerei^j^roida. The «9p(CiOi;» hitlierto desciibiNl al^ 
jU^fn the CarT?onitotoS^d Pernuau, 

Tho bpecim^pf this speens reprrseutR a lower })ait of 

Iho stein. It'Is thateoii xn<Ju}j long and about foui inches nijiluim* 
etor, and is oemsred with a Ass oi J1 ilhiu d noi ml roots l)uig imral^ 
lol to oaoli Other, m tlu mnmu} of tin ]\atotnUs of tho oonl-foniia- 
lion an<^ of jUnams of tho Uppci Ln m oi Ihnoriian ^ 

4. noieboi^ftti^is gdi iind i> n — Plio genua 

ter^a^ is established lor sUms of fans h i\n\^ tho a\uJ poitioip 
C0XXtppl4<i of veitual ladiatiug plvfi ol scil Riloim ti^m eudioddoil 
m pareklijliyma, amWi ivuijj tju (uitt r t ylxndi i c ompe s( d of t longated 
celt}jl itnvoxaoa by leat bandits •)f lilt tvpt < t tlu»s( of Zij()upU^%9» 
Tho only hpui< s known to me is u pics( nh d b> i m 2 5 eon^ 
tim<lti:nd ifn dianuttr, shghfl) wnnkUd ami p^tltd ixlamiUy, per- 
by tnM?e^> of atual loots whuh hi\( pai^Ind 'Ihe trauslruuo 
se^^Tl »4oW*< in tho <cntic t< ut vtitn il jd itf s ol seal infonn oi ini- 
porteirtly tet^ipttlatcd tissue, plated it light angks i a a.< h other, a«4 
nnihsid In theeiiuldle ol tin stem \t i short distumc fiom the 
i 40 nir*a < f tht 0 plates divides into two oi thia, so ns to form 
an aite of fiom t( u to twdvc i uliating plat is with i imams of oiUu-* 
lar tissue flllhbg t lo angul u intaspaus 'I ht gicatist dianmter o| 
t}us ema obont l ^ cent mu tn [j\t( noi to Iht u\i^ Uu ston con** 


sistsnf eiang^od cells, with ^onuwhit tJmk walls, and more dense 
tnwand^un^cunifeiaue. riu w iiKot iiuso a in pusent a curxotta 
appearance, appaiaillx < nistd by tlu r Tar king of the 
dlgi{{60ue ^ utfit ruction m the pioeoseof oer* 

boniaat^t^ vJSmhodded in this out u cyhiufa hic about twelve Vas* 
each with a dumb-bell sjiapid group of seSlariform 
eneteseA a shtath of thick walled tihios Each bundle is 
the rays of the c enti il axis. Tho fepe< imen shous 
the length of tho stem, and xs somewhat ben4 
one end. 

that of a small tree f«rn ofTtflge, ^ ^ 
before 4ebcnbed,* and eoubiitutinga 






tom «t ol P»i®dawo lettKi 
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to Ihe ^ of Schunjjor. Tho cemtuiX L\s alooe has a 

to the t)eeuhi^ steija ilostrjibid wf Un^oi (* Ih 
tomaa^lOta of CrUuim|?ia’>i«idei tho namo ot Cladojryhn^mfa- 
it ju'ijt* possible that this latter stem tmy bo the axis 
*pl 9(^e allied pUnt. The large naial roots 0^s>mo modi in tru 
fipanhltof the gmn^AnqiopUrt'i ha\e, hov^eveytfn aualogoue radiabpg 

jr - 

The sjKonun is fjomihe <ollutipiU)f Bdhn ff Vi^ilght, Ksq, 
fd POTiTi Yan, >r( w \ ( 1 k, arxl y, is Xouiid^ llic Fortage giOUp (iTj>p# i 
Snap) of Mj1(» N w \ oik wh(u il y is Jksociatid iirth large pttioUs 
of fenis and tinnks of {j(puh(i(mha j lobably Ij Ohenimtyefjkse and 
Xh um * ^ 

TIk oeeutniKi of this and othii slims of tjee-fenlft in marmo 
beds has ll^f^tlv hci ii*'illiistiatid by the obsir^atlon Of Fftif. A 
igabsi/ tint consub 1 ibJ( qii iiititi s t f rnattor*eaP bi 

dredged ttom U dtpllis lu tin s( i on tho ]o(l^a^a side of the 
Canbtiean T'- lands | Ik ( ( < luu ru t < i these Uunk«i fuither oopnoots 
itself with th( it dutiduiccoi laigr pdiolcs m 

the^^uic bids wlnU tin i nit) < f i\(U pus<T\td fionds IS oi^italoed 
ii tqr th^ coaiviuss ol tli 1> is nul iKo by tin piobably long 
tlon of llic i»l mt K m ut s m IIk si i w iti i ^ 

in amiuition with tins 1 ini) i« l<i to tin Krttankablo faetp wv- 
** eimfcly ''tatod by Wilhain n us|((ting th( sInnH knewn^av 
rfrny? rm and f / v /i ti od n inn II \i mid st ( rn » h it the<o, wbde bOTing 
^rong e^oeulnls ]« i uliaiitus ut k ill v stuns of lue tains, thus 
plaung thi <* unily in tin. um position of udiaiictment WUU Mote 
b^yeopods and / quisttatta >f thi ( od puiod. ^ 

1V»— 0\ IjiAN Tins Ol iiv Ginus 7)Ano3l^YX^|r, tJjrOkB* ** 

(-l/rtwfrtn/is 01 (lOijiiKT 01? ^ 

Largf* woody trunks uuboni i d or silieifieJl, alfd fiho^gig 
Wh he^tagoniil anoks liaviug oval ports in0C(#0d ip* fheittr 
nbundanll) in ^oinc lx ds of the Middle Etiftli 

the most common kind of fossd yrtk^ 

TJjloy have m the older formations* aiwts 

fthre, and medullary rays oopipos^ i&f ^fcr 
Wt become more siraplP iP tmm fW* 



Will 
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^EBJAN on DEVONIAN FORE«T<7 

< omraittal, is JjiK^iefore, 1 Ihmk, to b© profcmd, In4tiy Aof»dian 
(loology,'* my “Report <m tAo Gwdogy of Pnnce KdwHrd 
Isiandf* I have given I'OAsiorts for believing lhayhe foliage k)ine 
at leas^of theso trees wa#> that; known ba Wdich&f and Diat they muff 
fjafre botne nn<let?^m the manner of Taxine lreo« (7Wi^wnom*yn<m, 
&a)* Gland d’Bury hi + recently Migircbtcd that some of them may 
have belonged to OoMn!\s or to jiUnts mdiidtd in that some^tmt 
varied and probably aitill(\^I gioup. 

The earliest dwoveiT d tt(#s of tins kind in the Brian of 
Amenea was that of Matttiew and llaiU, who foiiiid large^trunkK 
which I afterwards descnb(<l as Dmlvuihn OuaiujoHdiamm^ in the 
Krian^ndetpne St. John, N( w Ib huswk k, li( n( e named by thofec 
goolo^isis the “Dadox^lon snidstom A litlh Inter, similar wood 
was found by Prof. Hall and Prol N< wboii * in lln Tl!imiUon group 
of TorJk^nd #hio, aiui^tlu alJad wood ol I Ik genus (hmoxytof^ 
wie obtained by Piof. Hall m ihi TMitage gioup of the former 
State« These woods pro\ed to Ix^ s|x( ihcaJlv didimt liomthatof 
St, ^ohrif ahd were named b> me 1) llaUi, J> JStwbinyv, and Or- 
motion JlSHtmuntu Iho time spmes of Dadon/hn agietd in hay* 
mg eomposite medullary iu>s, and would thus lx long to the group 
rf Brongniart. in tin case ol Onmiylon Ihis charaotti 
cpnld, Thot be eery di-^tinctly asceitaimd, but the medullary raya 
appeare4tK> bo simple. 

1 am induced to Prof. J. M. Hlaikc, of Ainhf rs< College^ Massa* 


chusettSf fOi bmue wdkiuesened ‘-pci mu us ol au<»tlier spe<‘ios from 
the C^enOM shale of CaTiaiuhngui, iSiw Yoik, Tlief show sxnAl]l 
sterna or branches, with a udiular juih sunouiKhd with wood of^ * 
jonifetfejda type, showing Iwo to Uiko jows ol siii-i(»ijmed, bordered 
pores in hexagonal lioideis, IV mtdullar) sheath consists of 
pftepdo-acatartfonn and rctnulaicdlibus, put the most remarkable 


fwtuge jibis ^oqd % the .dnutuxo ol tho medunary rays, which 
ap(s shoil and simple, t.onKtimeb having a$ few 

as This is a charaotoi not beloro observed 

m ^ so great age, and allies this Middli^Rrlan 

fortj^ whidi have bc^on supposed to 
ligHoag In any cast» this struoiiiijois new, ^ 
an4 1 Cktrktif aftt't ilt^ diS^fjerer^ 

e^rdi»g tie Pfot Clatke, in a cejeareone 
whick is idieUt of StylhDh fimreU0 qf . WS^ 


. urjfiUiiUUiUAJu jctieiuiii ruj^mp. 


ti^ri ''o|';''&fi::|^ ^ , the 

ir'iiriety:' at .thi^ aiicie^t^ :^rpf. 

naia tliat lie had ix3p)gnisy(^^^ th Ihe 

ly, and there can be 

Ingh Miller in the QIa Bed Satia|t^';j^ Soot- 
y Salter and is of and 

he genus Dmdoxyl^, Thus this 
lavc been as well established and 
Iddlo Devonian as in the 


may here refer to the fact that the lower limit 
ftjils ^up coincides, in^Amcrica, with the upper 
‘^^atical trees which in tht> previous qV)aptfir 
|;gens {Nemaiophyton^ CMdoy'lyon* 

of Unger extends, in Thuringia, up to the 
II^Rridma sahists). / - . ,. 

Devonian Plants op Iluon 
:' ' (Edinburgh Geological Society, 1877*) ;! 


1%'''" H '' ' (Edinburgh G eological Society, 1877*) \ 

l^fli^ipy'^iously to the appearance of my dcseriptiofc 
||^W(«'from North America, Hugh Miller had de^riJEte^\fh)!y^^ 
l§ae l^ci^onian of Scotland, similar to those for which 
name Psilopkyton ; and I referred tA> these in 
?in, my earliest description of that ger»UKs4 JTe 
ijyiiay seemed to be plants allied to Lycoppds'Ap!!^;^ 
l|f^^h ,nnd Mr^Duncan had made additional 


Sir J. Hooker and Mr, Saltef had dosenbo^j^^j^f^^ 


More rcficmtly Messrs, f*each, ('Jarrutl " * 

'l&i in this Afield, and still later ^ Messrs 
i\0a?hmed up the facts and have added sdnjija 

point td which I shall refer,^and;,wb|?i 
to be discussed, is the reiatiplJigj^j,.^ 

" Devonian of eastirh.'Aw""' 

pj'jlpn^r and of Salter;^ r 

"',^njfc!i0O€ifi§ .to r 
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Irom the Boviji ian» Imt these had been ^elJ ligiind Rd d<»fwnbe(l 
by Sttlior* aii<J kill he^ti Menislflt d jrtth h nothm of 0nj,^ t, a 4>pt( les 
(ivideniiy distinct fJfOiqa nime, as alw> that Hgurod and dwnhed 
b\ Sttltfli*, whether whntJdal ot not with 0ngeA s|>etHs J5i ISTtl 
! bsui for the an opportunity to study Scottish sj;h< imehs 

in the collecUon of Mi atli , and on the tMdon^ ( thus afforded J 
stilted oonfltlotitly that th^ spceimens npie enlcd a spt dos dbtioct 
Iroih I>erh^ g\in ^uuiu dlj so* It diffa ^fiom 

fj Oaipitmvm m its lubit t *;roivth h) (b Mlojntifir small lateial 
branches in^<ad of InfimaLin^ ind in its U li i^c b> the absence or 
obsoptecharactoi of th< liat bis* sand the d sdy placid ami ^tome*- 
what df pro«i8ecl !( avos If an ip| < anm ( ( sw< 11 in^ at the end of a 
Ifttejpal branch m one sfH< limn indu all i stioiii* ol fiuctification^ 
than ita llfiut was not dissunilai Jioin that (Tt tin ( iiifadiun specieb 
m lie pWlUg aiidi|rcmial^t im tlun^h it nny ba\( ddftrfd t}) 
dofctnl^* On thts( pfiomids 1 (Ik limd to id nlify lb( Sc ttish species 
with Oatpiofnm Tin I (fid xkndnm Ik m the Devonian of 
Belrfluttt defeonbedund figured b) (iqun f liis i I dlti duin to «n(h 
idientiffcaliony and would Him to pioK th it tin s]hcks ixistod ip 
Buspopo as mil as in Auuin i 1 also si\^ m AFi fS ich (ollection 


m t8w SOnta li laments which Mdntd to iiu distim I Irom balt(i\ 
Ohd poHli dy bclmn^iiij; I L baspianum 1 • 

In tljp caihf t dismptimd Ps^Upl fUn 1 rKo^rnisKl itsprolh 
able ffdn^c nflfin ty with MilK i s (In Ik t( in )ij ] laid with Salter’s 
*’*rooUots»” and with (locppc it s Jhtlmnfi I> c/k/k md slateii 
that t had ♦‘httle doubt thd mat iiaJstM t in 11 k Ohl Red fc>and- 
stone of SrOtland tor the icKiisliiuli u l at hut oiu spec its o^ 


>thw fpentis** ?incc, however Milhrs j lints hid bi^n life reed to 
coniferotw iJOOts, and to fmoid aud (naiput llahst'hie^ ^as S 
nojnje hpplltiAle only to fmoid iiidsuuc tin slnutnrc and fruit 


pi my |fl 

Mtyof $ 



a placed them mai to L^cop xis t wis imder the neces- 
tjp th^tn a special fvcntnc nami nor could 1 with der- 
sptH.ilic identit) with ini} 1 mope m hpccies, The 
^ SootllsJj spceinnns with woody iootl<ts» yiough 
rcbpeot cieditdblt to the acumen oi bulteiy as In 
f piwrvation an c jpcneiucd eye can u^addy pef-' 
e|a 0^ Mo^hj/ton must have lieen woody ^hef 
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&i?d ';^fuoturfi& ^ ;weDt\k)ao||i^t 
^,^i&un(iaji^o and tn'^w^w m thVtiokJ 
vjgtjpecios, P. roto^iua, han also 
,(y;ioni P4 elegam, whose fruit 

^ ^ ^ ^ire sac“like spore-eases resemhlife tlipsje of tfio^^J^^^^peoies, 
i^|! a different position, and {^rfeetl^^ £latten64, m 
The oi ly other Canadian species, P 
i;’, different in appearance from the others, aj^id 
ed'any fructilication, must be regarded as 
The generic characters of the first throe ^peijie^ 


|;p;j:’:\The generic characters of tlio first throe 

' / Stems dichotomous, with nidimenta]^ subula^ 
i^ohs^lete in terminal branchlets and fertile branches ; ^ 
specimens represented only by punctifotm 
l^fif^hes qireinato. lihizomata cylindrical ' wit'V' . 

M^ies; Internal structure of stem, an axis of 
|J|lj^ 3 ^^.d in a sheath of imperfect woody tissue and 
[i^i;^r,>bark more dense externally. Fruit, nak^'!i^^|pj|^^ 
^i|^':'jth pairs or clusters, terminal or lateral. ; >— 
p;;:}!;'i3fhe Scottish specimens conform to these 

arc known, but not liaving as yet afforded 
litldctttre, they cannot be specifically deteiTnined,,.^|l^^j|bp|^TOy^ 
f coitipldte specimens should be carefully 
doubt bo found. 

i'? In peigiui^i, M. Cropin has described a new; 
ippt Devonian of Condroz under the name ^ 
fits). . It wants, however, some of the more bn; 
fi^d diffei*s in having a piiinate 
i|;|{>|\afom. In a later paper (1876) the./4i^| 

^ ditonct tTom^Psilophyton, and propo^IJi^li 




a^^rs^ven by Mr. Carruth^^^ 
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rests oixlSjr on, mere the slight 

bl^nce <>f4h« (S^ortsf^M 

bra^^ ,' (bd '^pc^dH0Si> kpi hj t^' 

edify 'Strab|iii!^ of’soiiie of thetni' '',' ’ ; ' 

his is qnite .deA^^ 

riite, aridi^c^fdejwith spWmens placed in my hands by^Mr'. Peahh 
‘^Sterns bf'oad^ apering little, branches short ,; s^dii 

ah iwjut^: a]fc|g|^ at their terudnations. Leaves hi,^seven tO teft ? 

line longhand rather spreading th^njej^j^..!; 
characters, however, in so far as .the|y 
ifyi? genus Lycopodifes than of Lfpidodendf^^i^i^; 

diliers in wanting any dLlyict Jcaf-l^es, and ii ltil* 
leaves* It is to bo observed that they apply 

Miller'k^ aiid that the difference of the folija^ 
'lihebfes may be a result merely of different state Of 

Hfchese reasons I am disposed to place these two BU^ 
r together, and to retain for the species the 

It may be characterised by the descrlptlbd'' 
^th merely the modification that the loaves are $om^: 
6ne-thixd of an inch long and second (Fig. 17, ^jpra,'j 

ied branches of the alwvc species may no doubt 
fcip/' but arc nevertheless quite distinct from it? ajb^dl 
dichotomous stems, with terminations, 
states, arc “ like the tendrils of a^pea^” 

'he easily mistaken, even when neither f niit ■d.dll 
reference fo fructification, tl» 

>(^rtain that ilf must have borne stiobileBja^^lii^l 
pljl^et^ or some substitute fc^r these, and not; 

of JRs^%>%fon. ^ ; -A! 

fragrae^ communicated by Sir Philip 
^l^ngs to a third group, tfnd has, I thhttki 
J pm enabled to' make this* statemi^ I 
fact that tjhe reverse, or cotmterps^'^r^^ 
»fekp;hpllecti^^ of WyvUfy;!I3to:^.i?i^^ 
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ta 1^7,* the 


Prom Prof. McNab’s d6seinption.ir slibtild;’jli^|^^^^^ 

^ay, atter all, be generically idenyi^y ;>dth 

I)ad<)Zj/lon, of Unger (Ara^W’^^im /liie 

ption, however, does noL iRentioiu the 

|^)ws of i^oAvs iior the structure of the t 

S|ip not been able to obtain access to the s|K}ca‘ibeti^''^bS^J^ ['I 

described five species of Dadoxylon from tie 
1‘P^; Brian of America, all quite distinct from the 
’sptia species. 'Jrhero is also one .sj>oeies of an allied 
^AlU these have boon carefully figured, iwid it 

the Scottish specimens should be ro-examihod‘^ 


,tiiat the {Scottish specimens should be ro-exammoa> an 

to them. :y^:^ 

p ;^i. Mpssrs. Jack and Kihcridge have given an ekcbll^! 
piir present knowledge of the Devonian flora oi Scicj 
of "‘the London Geological Society (1677^' 1® 
p;bi|iW appear that species referable to the genera; 


Lycopodites^ Fsilopfiyton^ ArthrostigTtid^ 
■'iiS|&j3/€rw, I\)dmpitys, Araucarioxylon^ and 


r^ghised, ■■ ^ 

4'r pl**tits described by these gentlemen from 
^^hdstmie of Callender, I should suppose, from 
td^riptions, to belong to the genus ArtlwoBi^^yid^ 
Wd^hytm. tl do not attach any importance to 
|^i:ed' to by them, that the appai^nt leaves may I 
P^-^bases, like those ch/iracterihtie of Lepidafif^)i^^ 
j^,:;hli^mbler 'plants of the Devonian. TI& ^ 
processes ” to which they refer ma 
j'S^jbo' ifmmlariwi 

l^nclusion, I need scarcely say th^t 
by v^me British pal^epnjoij 
and' Oarboriiferpn^ 


.iautual}#' 


r^s^'-asi 

&Xfii 
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lUn'ERIlN fts UEVOVIAN VORBSIfit 

Irom tiia ooc to the other, the spatic^ an for the j)art 
eut, and uo\v!ij^Wi<s forma are meit with, and* r ha^o elsji^whoh 
bhoTMii the *pU;^woal eoridiMojob o£ the two periods wch < spatially 

§ It i^UbwefVerj^o be observed (h it wnce— as StUi and otheis haVe 


shown -— taditiius and o<hei ioinis dishiiftivdy I)ev<)tiian 
m AmeijicV oeuir m K jopo m lli* Lo'vni Cirbonifnnms, d is not 
unlikely thai the l)e>oinc\ llpm liki Out of llu Ttitury, *»|»pcared 
catlicr m Amttica It is * so prob %\ k is I Him how ii in the “ 
ports’* (Already refein d to, th it i1 npiM lu d i n in i m the Anlit than 
tn the tmpci ate rone Jhiui ni iutu oj Vine iit an fid! really 
I>iiMai<kn, may icidil} Ik mi^Uktn in i >wii ( uibomlerous by a 
boivmiai basing Ls < ik ul itions on llu lo ils < i It mpeiaio Europe 
Bven in Ameina its( Ji, j| would \] pc u, Itom uctnl discovenes in 
Virgima hiJ^Ohiw, UiU calun Devomm ioriu Imgeud longarm 
those regions thati laiihn* t > Ihc. noillu ist | ind il would not be 
surii^ingif similar pliiits o( tuiK cl m lilci beds iii Dt vonshire or 
in^e south of Euiopc til in in Scotl ind St ill these fai ts, ptopiuly 
anaevstood, do not inviluliic the cvidtiuc of io>>->]l planU as to 
goc^ogical ago, though incub .insiugjiom the jicgketof them are 
sttfl current. 


Vt^*^iSlrOXiOGl AL jRfIAIIOIVS ni SOMF Pi AVI HI AEIW Bl D<> OF 

IfiAbTlsiiN Canada ( Ikpoii on I iim Plinis, IBH) 


fHiO GfasjjH, sandstones huu been liill) dcsciihcd by Sir W.JBk 
l^og^in, m his '^Kiopoit on thi ik 1)?> oi ( uudt 1M61 He there 
to them a tiuckness <>1 st\(n ih( usnui and tluity sut foot, 
that the> ust conloim iblv on the ITpp^i Silurian 
etonesi of the Lower llthkiUig grouji (Imdlow) and arena their 
turn overlaid uuf onloi mablv by t he c oi^lonu 1 ates whu h form the 
boiie d^the Oaibodifotous rock of Mew* Biniiswick. 1 shall add 
herl^^£^ly a tow remarks on ]K>mts in tiitir physical chaiactei 
with Ihe oec urieiue o( plants iii tkiin 

(Nemaiophyton) Loyani and other choraeteiistiC 
PjeiAs offur in the buoof the sandstone Little 
Vi msik Tjnth the ocrurronto, as sUto4 m mjr papejSr 

of jh/hhphytofh pitbcrvmg their bdEUmti? 

.4^ 



Flints n&d Lower QurlioaUt 
0h|o^'* 





lot WKULiUUlUlL lll'SlUKX UJ!' rJU^WTS 

Structure, inybo paT*t of tho roaime Uppt*r ^iJunan liino- 

stoni5^t* p3?oves the Hoia of the rocks ti^hive had ils 

l}eg!U^O^ kt lo Iho ]^re\ion«^ geological fmnod, and to ohaiac 
tcMp^di^ m l0Wer a^ well as the uppei tuda of thi» J>ovoto^Ah TIW. In 
ih)tf*^V^h0ctlon I Tna> Mato that, liom then mrfitio fosMlS a^i wtill 
a$ thou stratignipliK *1 airati ''emenf, bn W" E* liogaii ami Mr 
PQljnge rt^gud tiK bwti portions ol llu^nspc suncHohes as the 
ol ib< Oiiskiny ‘'ind tone o^<\^ Yoik 6a the other 
htfttidt the gn d thulin^s of this^ foinutinn tho absehoeof Lower 
Dotbman fossiN f oni iis up]Mi put ind tlu iMetnblaJttCe of the 
%)per bhds to those of tlu no^ei me nlu is of Iho DeAoman olso* 
Sfhore,Hndei it ]>rol)«bl( thd ilu (np nndsloiu’S *th*>nghr\4eft- 
latent in Iho I lit in >iis mciuhtisof the s^sfe ni, st on farther fo Iho 


westward lepre^dil tlu Vhol » f tlu Ih \oinan ]uiio(! 

ThoGi JH suul tdus istluii ninu inipoils,®4<ii pi^douifoantly 
arenaeeons, md < Ituj f u d} so tlu sirulstones bring fieijnently 
oompo«!<dof Ingf tins in! sinlhd A^ith quat U pebbles. (Sroy 
and bull au pnviUnl ( >1 uis hiil k I l« ds also or c nr, more 
cD^y in the upper p ili n Iluie ut also inter Mratidetd ehmjt 
some I mu s eueuiim^ in iq oi (onsidotable thloknoSR, ^nd 
assoeiaied ‘with firu 'tune 1 uui liinituied tirgillacioUS 6and$t0njS, 
ih^WhoK having m Tiuny pi ues the hthologual as|u» 1 of th^ eoalf 
jlfieaeuros At om ])lu( n u ilu nudelh ol tho sonos. thg^ i<s a 
bed of coal from otic in li to three nidus rn thKkiu % abSCMCtlAtOd 
With highly bituminous sli lies ibouiuliu^ in irrmuns of jplar^ts, and 
also contarrunf' fu,;menls of ciustvians and fishes 
Otmtacanthus ^ Ae ) Ilu Ik Is eemmd d with this cosl grey 
sandstones and i.my and d uK sh ile s inu< h n >emblmg thOfilO ol the ^ 
lOfdmarv coal ^oinuitu>n Ilu eo»d js shining and and * 

both its roof and tl )oi consist of hminiited biturmnooe 
INigittenis ot 2\iliph i/tou It Ins no 1 1 m nndciselay* fiind bsen, 

tbjjiievo, tptaiy ninss oi ilu/onus of P'yihphyiofh^ It 

<5j!!|j(»|^ the sou(,li ‘-uk otf^aspr Biy, a place SO tiapjtW flPoih 

S jli doourrence ot a lliuk d)k< ol trip holding petroleum ih Iti# 
Tho coal w of cernsukrible hoii/ontal dxteigt; 0 ittlbn Une 

discQverdAonthfSJe«fglmt|^ 

atovd: lowf miles distant. It has not been n ^gnissd tbe »mrtb 


fossils of these *beds hate bi^ by ^4 
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sido of ihci nionj?h we find Dure bcdn piobably c^i vtry maily 
Lbc same holding Patiophyton, m niu ^ 

AhM lUustrifiou of one of the groupb ol shaly becl«, andj^f the 
oaumdN^f iroot9 of P^ihphyton^ 1 may givef the lollow^^ig btscv 
tio^al li«»t OT b^clb Wn mar “ Watenog Ibook,” oil the Uoith ehofo 
of the bay The oidci w do rending 

♦ tt If] 

1 Qf&y aubdstOiieft and ^ddish pebbly sandstone of gi oat ^ • 

thickhw • 

2 |)nght«ied bhalo * BO 

*i Gtt^y ehales with Stenn oi tloph^lon very tbuuclant • 

buti badly pi oiscncd 0 ^ 

ijuray in<?oh«icnt <lay, bckcnsiiid ml with niiny 

Hnaomos and loots oi « 0 d 

Bard grey ct^ or shaU, with tiagm nts ml loot of 

JfVdb/iAyon • 4 0 

0 Bod ehAle . S 0 

jj^f firey and i eddish ciumbhug savdstoui 

Qtotipaof beds wnidar loth il )\c bid in rpn ntly imuh jmoro 
ridh wot fossils da nr in m inv p uts <>i tlu at k n iiul tvuh nUy in- 
clude tobs^ soils r)f tlu ndnu 1 imdci ch>s on >v)iKh little Use 
appioairs to haveogiown than i i n o li< ibigi (f l\ilopht/1on, along 
with pUi^fe of the genus Atfhto^f jwa 

Jtl addltioti tHlus( slmly ^n ups ilan n nuiuc ions (xamploft 
of bedsiot Hhd< ot bniall thidn ss indudal in (Oitso saiidstonob,# 
and theee bods oltcn oifur in dcti li< 1 Itigniciil is*i( the rom* 
ntmt$ of Ihore continuous lixis putnlh nin)\td by enmnib OH 
•<wator. It ia dobervmg of n ticc thd lu ulv dl tlu^sc patcheb of 
shfie iMno ifnterlaoed with loots oi sttins c t i\ihphijio7iy whinh 4ome** 
beyond then lundsintellu snndstonc us if the yego- 
!had piosotvcd Uk <hy fiom ninovd 'In sho:5(,theBe 
tea of shale am to be nmiianl'* of bods on which 
in had flourished abundant l), and \\hi(h ha\e been par- 
aUfmy by the cuncntb whuh deposited the sand, ^om® 
itCjhes^mBiy even bt ti igim nts of tough swamp soils 
drifted by (he agciu y of the wavostor possibly 
gte otten mored lu this way o» the borcfoijgi of ^ 

^le iK3firOoa8t^ * f 

iMiiiii oonveetsd with lo<>*I gfO^ogj to 

bdJitwik bythoCta^fl^WW 

*rt»twn» ol thfi fbW' 



ini 

by UWJ 
mpdem 

boiblor 
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of tocsl* Oa the co^t of the ii\er St La^sfreuto, at (ape 
Kosiceir itfii Wimty, thp*Lower ♦Silmka whr/ocjf the yuU)ec 

gr^U||K^vfii well and arc overlaid Uhcoafoimabiy bvihe mas 

tfppor'SilurJan Inncstones ot Capo iviihlh chlTs 

ai(j fei^adrod fool in hn^bt, aad am be seen filled mth lhti.!p</4a» 
aoiteti^tio fo sils on both si<U<i of the capo iit sting upe^ thobO, and 
doping at lu^b aiii^Us lowaid (laspt fyy, ar( Ibo^ovioman mnl 
Stpn^, wbicli aie (xpos((i lu ju^ntd alightJj obhqlue to thmr 
’’ Imo ot sinke aloii^ i toiist lint ot Ion nnjes m length, to the beatl 
of ih< Iw (b tin opjc'.dt sjdt of iht buy th<y i*(*ftppear, 
thtown into slight undulations Iv ibiu antirhnal curvea, oconp> 
a lino of < o isl hit Lt Ti link in length Thi ptrf< 1 1 loaiiuetf Ai. 'I^bicli 
(ho plant Ik uni^ btds ik ( xjx s d m thi m but natiual soetkjifta ma\ 
BQi\t to account f i ()n < nupklciicss i^jth vhioh the loifUfUi aim 
liabits oJ giowlh ot tlu in in ihuii I ml specus ilan describOd 
In the [Uy dis (lukui iiiulu lock cxibt with, local 
vajialionh In th< Mciint} < t ( impU Hum aic caUareouaand niMig 
x^siau bre ( ( 1 1 oi o ^nu n U , h n d h ib s, con i^loiiiehttes apd^nd 
atone b of Ii)>!V(i l)< N n in igc Jin agL,lomoxato alul atados 
contain abund ml Kinjun of hsluscl tht genera 

(ftnaamfhu mid //m/ucan/Zius, and also fragihoiita of 
li)( slul< inlsindsi m ib mnd lu 
phyim^ ^ith vvJuili ait Isimahtithifton, a^d I^to* 

pMcum of tin sdinc s)K(jts fc und m tlu Lower Dovoniaa ot Gaape 
Bay Oht ( inds turn C imjib lllon dip to the northxfaad» and the 
ftestigouchc Un< i In /o o< iipu s a >tic lin il, ioj ou the oppoenteMo, 
at Bordt mx (Ju irry time iit llm k beds of grey 8anctstdne dipping 
to the bouthwaid ind coiil iiiuii^ laigo silicitied tittnfca Of iVoA 
faaUb in luMition to Pst/opfn/fm lluse liods ate undoubtedly 
Lowii Fifian bul lutlm to toe eastward, on the north osAa of the 
nver, theu an** newer and o^ti lying siiata ^eenat 

^UumoiuK I>ay, opjiositt Dalhousie, bet ween Ca|^ Imid 

M^OfiiaLha Toint whcic tluy consist of lammatod (Wid 
i on^dutcme, wit h sh \U sof guy i olouis, but holding aotftU rodwh bedb 
|fc Wpt M»Ud ovcilaid umonlomably by a grAtt JbMclsttlWw lUnyer 
1 c d conglomerate* and swidstona, In thM> WJi 
ftehos have Viecn found, am mg xrhich Jtr, 

With 

m aomewbat four apedoa bt all 

"*01 IWV iym ^ to puhuliar ^ lo^iUJdtfy; but 

3l™iho£ ijh 



I 

THK BEm OR DBVONIAK FOJlESTb lOT 


In ordoT^thai dijAimt n<^t|on^ npy ba oonvoyod w? tc iht ;?oo* 
logical honzftfl^iof the Siiem©«, I osuij^ state Uwl the ty|)ical Bo>^man 
or of Canada and Now York may bj divided in (Jlsoi hd- 

mg urd(nluto*-*l. Jfh^i Chemung gioup. inehidmg the Chonnuig and 
Fm*tage fcandstono^ and s>)iak«( 2 Tlio Hamilton group, indud^jf 
tho Goiiesae, J&amdton, and IWanilliis shdos 3. Th( <Vinif<#0U9 
limostonaaad asbociai dhcih 1 The Onslxany saridbtont , Ab 
tho Pomlfarous hm<stom, vihich is t)io iqmviihnl of thi Lowot 
('’fttlioiJiferous hmeblone in tlio C a ^)onif( ions p( i lod, is maiine, and 
affonls deareoly any pi uit',, nuy as i usmlly done for hke pur- 
ihOfcOailKmiloioiis i^ioup ii \vilh th< OiisKany undei the 
namTlboWf r hJriOH. The Ilmniiton lotl e dl (In n bt Middle Bnum* 
and the Chemung group upp< r la » m In |li( pit Hp( state of our 
knnwl€«illge, the fecrns m i> Lx c > t idiindtd wifli tin rocks of <jfaisp4 
New BruhsWIok, and M miot is m tin loJlfmmj: 1 ibJi 



Wddte HnmUton 

BeVonUa or Group 

Waou 

n 

U| 



Oormftrous 

and 
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groups. 


04si6 

84 nthttn 

Coabl 

ail 1 ii dc 4 

N w 

ol 

i lialiQtb 

Bnuiswick 

Maine 

XIppcT 

Mispd Gump 

Ptny Sane 

^mdstones 

blulf, Sind 

btoues 

liongt ovp,AbC 

‘‘tout, ami 

• 

Scaunimic 

( onylomi I 


Ikdi 

ale 


Middle 

I litleRGioup 


baiulstoms 

(mclmlinjj 


liois Krul6, 

( ouiniU 


( ape Oiscau, 

SlinWs ami 


kL. 

B idoxylon* 

• 

• 

• 

Sandstone) 


Tower 

towei Con 


Smdslonts 

gloimiatcs 

e 

Gaspt Cdsiii, 



LittJc Gaflp6, 

• 


ko 

CampbeUton 

Beda 


• 


108 GEOLOGICAL HISTOKY OP PLANTS 

undibtutbpd and unaltered roiks ot this age, xncludiug a thickness 
lu Btmo of eighteen thousand feel, and oxtfCStiing frotn oast 
to thl!OUgh tho Noithein 8iatc<i «♦£ tho tJnion and^estern 
Canada Xor neaily #5)vni Inmdied milts whilo north 

to Jl^uih from the noitJum pait oi Muhigtin far unto the MnldJe 
)& undoubt ( (11) IhL most important Be voiuaft a!if00/i0w knovtni 
tOj^logists 3 Tins ai<a hi^ bi<n ta>(n by aU Anjerioap geolo- 
^ th(H typi( 1 1 De\(nuan U is rich in foBSlts, and 

tooso ha^e b((n tlnnonxlU studied and admuably dtusirated by 
^ tho Now ^oik 1 iH nndnii Sun(\s 3 TJio rocks of thia area 
" mvetound thc^ liismof b.dvf Cut ind ^wit imiuod, iv *^ho oniiqnl ^ 
reports of the Nt\\ \oik Sujv(’\ lit JCiu 4fVireat 

uH j< s h« \ t )>t ( u « xjx 1 u ix < d m t lio ( I ossification of llw Euro- 
pean Dt^ouidu Mild tlu uiutit untKs thus aiising hairt» ti^dcd 1o 
throw doubt on tlu n nils obi mad ni Vmoiira^n OiietnUiSitoOOtf m 
which buoh didu ulla donolnttm , 

These reisons ai I think unaitnt to warrant mO n;i bonding 
the gloat Jjti( ot lilt \«w \oik geologists afll Iha ij^oal 

i^ptesi ntaln < oi tlu t < ^ dt p( sitt d bt tw< ( n the doso ol th$ tJpjpar 
8llunan and the iH^iiiiniij' of tlu ( aiiioiiiitious period^ add to uaa 
Iho teira Knan is tlit cU i^n ition of this gir it aenos of depcNltS as 
dOWloped 111 Ana laa in s( iu at h ist as lh( jr fioitt W ClonOWJtki 
tn domg so, 1 do not wish to iiitiodud i mw nime mereto tho 
^ke of no\elt} , but 1 Iioju to keep bi lou the mind'? of igahlogtaU 
iho caution til it tla v ^in nld not muisuK the Kuan tofcjkations of 
|[ Amonea, 01 \Ik fossils which ihiy (onlim, by tho ooinjVjWativoly 
depauperated i< pitsc ntutivc oi this poitionof thti goolpgiio^ 
in thft l>pvoiii4{U ol we tein Kuiofx i ^ ^ • 

) * ' 

‘ Vn.-*-<Dw TUF Kn Allots OI Ini so ( \ixbx> «vm 9ft4#<i“.o» 
I)!>l<nu ^vnii TUi Pai,^(Moic ' Fwmm. *6i|r, SQiViva 
f t AHrmjk. * 

Itfee following nole is a voibatim f opy of iltsi jpnffaUaftiMl 
'jhiMTff and tho Hccumcy of which has now bC«B Wtlnh 

)l*^toli<»mtKms of Malhoisf j** \AU' 'i 

G^alogu«d by Dr Iltwr, hO'l 
“UrsA dlogr,” are in rqircmtatieM tin 

, Aakliiim 'flAfa wlliah 1 haea aacorilihd as tbs 
rw-lfaismtiai ** (SuboarboinUofW ot l>w»> i»at 'bifaw pwnuiittvlilio 
in b) Nava Sto«U%I uohloed in aMc*'IWbai of 

ti» la wsrtsilu^.taitavBr, 

itH)iiia«$ ml t wo!^ tfaaa^ 
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eithorthi^pi^ntixrf Wo 


.the two floras*! ‘tii' Ammcai;' 
l^e of 'Ohio, a transition of thfe' [ijhia' Wtiis': 
to ii*i northeastern America -the liWci<J^k.'; 

usually unmixed with the Devonian, ’,' :\ ‘^‘;!''.'».V' 
proceeds to^identify these plants 
and even with those of the 




as described by me— a conclnsioh froi|i((' i 
dissent, iuasmueh as the latter . 


disturbed and partially me^amorplioscd befdra'^'|^||‘i) 
^ Carboniferous or *^Subc^xrboni^erou 3 ” 


“ error seems to have arisen from want of acquaihtaiii^J 

S iva of the Middle Devonian, which, while differing’®^ 
h resemblance in its general facies, and especial!^ iiiijl, 
ims, todhai of the coal-formation. ' :.j j 

ts acquainted with the stratigraphy and the accom^!''| 
fossils, Dr. lleer’s conclusions will of course appl^j^'l 
they may regard them as invalidating the (BvidehcefJj 
and for this reason it is, I think, desirable to 
above statements. ' , . 

ho. British equivalent of the lower coal-n?easur^ ;<)|p| 
i* to bo the lower limestone shales, ^bc 


but which have sometimes been callfjd, 

ntirnn ritv»n/>r»nniArl fftf a nnmlkfnttLTi' iWhftiirilai 


preoccupied for a Cambrian' 
group does not constitute “ beds T)f pa8i^a^'^$^| 


group does not^constitute “ beds T)f 
^|!e especially in eastern America, where thie’ljt|^| 
uneonformably on the*Devoni{yi,.and;ks;'WW^]|| 
''^j|i?f,f9ssils. ^ 

|||i^ would 'not have been jxtended^to ' 80 ';fg%t'| 
iipportauce of the Erian flora as the prbeur^siii?.;!* 
' iferoos, and the small amount Of aflehtiic^|j 
its and botanists. 





cjiapI’ek n 


TUl^ CAUItONirEHOlS nORV — Cl Qlf WSilt’ 

A(. ROOE'N'S — r<»RHVlU>iq’ OK COAL. 

I « ' 

Asoi 3 NniN« from tlio Eiun 1 q tlio CArboj\,iforous «yf** 
tern, so cjUJed Ik cause li eonf the greatest deposits of 
anthracite and latiuiiuions (oal, Ave arc still within jjjlifi 
limits of the Pal.xwoic |)( nod. We are still trathin tho 
i^oign of the gigantic c liih-mossos cordaites, and taxine 
pines. At the close of iho Knan there had been over 
the whole northern hcnmc],)h(re great chaiiges of leTel> 
aocompauicd hy active Aolcauio ]>henomena, and* under 
these infl nonce the land Jlura '^eems to have much dimin*^ 
®hcd. At ^length «dl the old Eriau species had b<ICOnlie 
extinct^ and then place supplied by a mtagro ^oup 
of tycopods, ferns, and jinus of different spocies fjfOJOOt** 
those •of the* jircwding This is the floiW Ol tlio 

Lower CarboTufeion^ sent 4, the Twoe^ian of Bnglitivd^ 
the Horton sc^nos of No\a Scotia, the lowei* tmoll'iJWafii- 
We of Virginia, the rulin of Germany. Bnt 
'9^fixn suhsnled, and the period of tho matihe 
D^Lthii? Lower Cuibomferous was introdubo^. » 

flora disajipeared, and when the laftd we 

mored with the ricU^flora of thj 

thoir am* 



THIS CAEBeNIFEROUS FLORA. HI 

TI:iQi<0'i4$dt!dething in .:th,is Biiopcddqin of 

froB^ ' oae‘ 

^fctiie^Sill‘,1^1^!;'^^ the, 8aioe'ioi^'''of 'life»"'(i)r^ 
though allied species. . Thdsi ylild 


tpie C)fi#see the Atlantic from .Europe to Amer* 

i9a,|j^!e''^^'’^ithpme£,' ’ 


6^1fs^^^''l^li^, .poplars, 
dndj.'iii^'hhiiibf the same 
^i^^.V'those bo 
\;i&hind ; but 
thjf:i^|^!;{^ distinct. 
l||!^i|i^hiiy^g1ikc this 
|l^''ipeie>i^'ifs jn our as- 
the Carbonif- 


"i 


inatipnfor 
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place to Ta'ji swampy and which, instead of the oil 
bcanlQg AhAleii of the Bhao, woic de$ti&^4^o prodnco 
thoBcftinMnenso pud wido-sp?oad aconmolatjops jjjf tcge- 
ial^U) matter which constitute onr presdnt bedsof byu 
* nnnoub and anthracite coal. The 

i atmosphere of tbcBOgmIi swamps 

. IS moi»t diid warm. ThCir vegt 
I talaon is most cxubcranli but of 
api foims unfamiliar to mOdoth eyes, ^ 
b 1 and they sworiu with in»'«&, 
milleiKdis, and ‘scorpions, and 
M with bitrachian reptiles^ large 

and sm ijl, umoifg wB'ch WO looh 
j^A in vuii /ui Kprcsciitatiresof the 

/ M buds lud beasts of the ptO|cnt 

Piomment among the more 
iW ffi^vntic trees of theso ewampy 

w foTostb aie those kitOwn to WS as 

y Mfji 11(17 icr (fig. 33).^ Thtyhave 

tall, ]>illai-Lke tiimks, often sev 
or<il fett in diameter, ribbed like 
fluted columns, but m tbo le- 
vel sc way, aud spie^istg at t|)l^ > 
top into a few thioh btaachfls, 

. wliioh are elptbcd Vith 

gi iBs-hke loaves, Tbey*iw»m- 
■h,. ble in some respepts tlfif IiSpi- 
dodendia of the Brian IMik bpfc 

I f rust rod ai 0 lllOtC maseiH;iWlib 

i 1 w “ fltoad of scaly tmdik^ ^ad ^pnger 
H ' * leaves. If we bf 

bbinit 'pm PloMly, we ara,6tmc1( with we 

Hn dotted rot^s oi, epxp b{ ftotti 

irhiOb if iMdroa it« brUda (Figa. 
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^HE CAmioNIFERObS nORA. 



root, seen from above, showing its regular diyUlbiu^'S 

’ ■ ■ • ' "'■■■'■■ 

puzzling, and ilieir fruit is an euigm%j 
' hare found connected with them cones/; 

!|a!> re^semble those of 
,:lv^^l4\':';5ilht‘r8 attribute to 
Ji,ke those of yew- 
I have been 
materials from 

deposits W 

in aid of lb© f 

questions, and 

Dr. William- 

and Benault 


France, 
Mii^^ j. ,' 'iiftA'.' fltudy.- 

L.fe* I r:‘ 
»Mi.';SSah s; pjf. 


iO 

^'1 

s 
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these 

celled,' m'llst, iu ’fact; have beeh 
m first instance, Sigillariae and ofihe^ 
t^esji^^^^^'afiigmaria'roots. Thus, the growthp^f a 
fqres|^vi^t|&rife was flic first stcj) toward the aconiiah^ 
coal. More than this, in somo^f'itlije 
ttiore impnrc coals, where tliere has beet| 


^fgPJ^Uiy matter to separate and preserve, 

‘ll^l^table forms, wc can scc^tluit tlnj mass'Of fihp 
of flattened Siglllarim, mixed with 


i/i\ 


II 


Mil 




EC;- 


fe"® 

7fkC 
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THE OEOLOaiOiL HIStJrY OP PLANTS 


Returning to ilio tnore^speoinl subject of tbis work., 
may iiimirll tbnt the lejn^o^endroid trooe iSd the fetne 
\30i\k the hrboreeoent and herbaoeous kind& ore iisven mor 
tfbhly represented in the OarbonifcrOue tnon ih the p»e 
Cedhig JSnan. [ must, however, content myVoK witl 




IJOeijgJy inlioduciug a few leprcscnlativoa oKentto o 
* ___ * the more eomuoi 

^ '' kaidd, m an an 

s ^ p 3 ' J j poi'ded^noleii ai 

• r" i/'r^ heie gw aJ„„.„. 

, J *.<33 y ® well-known 

9 Jj > 4 ' i a Ijowor Oaibemlfap* 

/ / / / •' ouslep5tlodleBd|POtt( 

4 ! , r "J Thlfjww 

^ ^ '' foimgof leaf»h<#nft 

• T* .inditsfoliagfhnM 

1 goneno i^iirnSj iXigit 

• *' - known oe 

phlom* 

TO 41 — Bodfl as«?onit<d 'with Uu miin ooal A ■ntwiintiin 

Jo.^riiis, hi KuS< >iii) l, Shuh ftiilnanU- iVuvTJlXw 

Bton vlint-jwiUi S/ , Wis iltuduU, lain- ^rhioh (jlldinXI hCli 
maiki (M (^3 Srtiultmf ml sink, ti^dit n *,a ii, i 

Jfcipt — euct Cahmitts^ ^ (ri i\ eiiia*sU)iM, EttOTlvl^lH IS tiMit 
jaevet) lu I 4, <tia> '-li ilh, f ur tut aii<ro<t j.ii. /tiJ'ZMKiAiii- 

oomk »;pUR (M ti*t 1 >ok 1 1 n tlu sh 4i, passt,R 

llptltroujh ftltcin ktl < t tlu imdsttnis uid jSwL. jefltp, 

^ ^ ''Bii I t )m , 1 )ui k 1 1 (), Iwiay , a 

«x in h(3S |>f ‘slmt( tnd tutt ticen, linutlClGtls oMlDObl 
tt viliK rnotlotR. Iohxch. IstMhtt . and •» . ..j .. 


8*10 41 — Bodfl as«?onit<d with tlu mnn ooal a 

Jo.4riiis, hi KuS< >in) l, Shuh unlHund- 
Sion plmtsfWilh Sy y rUs ittmlud, lain- -nrliioll 
muiki (M ('3 Suiultmf ml sliik, tin^ht 
; Itifi — euct Cahi»iit\^ ^ (ri i\ e iiiu'stoiu , sttOTlI 

jaevcti lu I 4, <tia> '-li ilh, f ur tut aii<ro<t * 
oomk »puR (M li*t 1 >ok I i n tlii Rh 4i, passLR 
tilbtltroujh ftltcin ktl < t tlu undsttniR uid Tkosfi 
^ Mak* ) h, Oiov ''Bii I t )m , 1 mi k 1 1 (>, Iwiay ^ , 

\P |n»le, Rix in hes pf ‘slmtt tnd tutt ticeR, lltliutl 
0 rah rootlot», leiucH, TV , and #Sph/o/- •* . 

«||m tiho plants 7, Maui cod beam h\e 
wt Oi' coal m two scams 8, Uuden lay, w ith 
^ Tro|p(w 

it ^ l( 

Jiklltehi'e# ftntt spreading in stools fpo» fto 
itortth thidkets* like Sonthem 
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relatioii: iMf' onr modctu^ 

'asife' ■_ 

and oo^|^^^V4W^o0^pl&s|'BtnlUar^ Bt{rb)dK|))|'\;: 

oross-s^yf&i^TO'bw radi-- 


cm>^-se6^{t)|^^sa<pw raai-' 
atin^'iil{^iili|ji^, -fibres, 
like : - 'th^’'S^f exogenous 
^od^.yeilftbft vhoie plail 
oi st^etitO^.^esents some 
..^l|p'l^'‘^:^0lblaDce3 to 
iheir hnm- 
the mod- 
'«i||^it;^¥otails^ It would 
' the manifer 
:|p^|^-.'dehse brakes of 
have been 
,, I in tho coal-for- 
i^y^|^„:i]SroTa Scotia, 
^W^iead, oxer low 
^^ totOnidly inun- 
nSffialiii'V' and formed 


f '„„the seaward 
jyiyeat Sigilla- 
ipiVV'iIn'this way 



10 . 42. — Kn ot 
on u ooal-seam (S. 

S'®*'")- ■ ■ "isi 


^l^.fdonbt , coutrib- 

the- invasion of the areas of 
* ‘ ‘ ‘ ‘"^ iby the muddy waters *of imtndatiops, :.Mmv -p 
^jjli thiBy, may not have furnished much of. ^0^',; 
” they no doubt contrilfutod to its puri^.':?: 

of the genera jlsiferopAyfltYdS ap^ll 
^^p^d to have been allied to the 

them with .the Bhizop^^j ^ 




mmmtamm,. 
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son, of Hanohiistor, to illastrato the atmcture of CalO' 
nuf^ and bo baa shown that these planti^, hko other 
of the Oarbonifei^us, bad didstity atems with 
nlar fibrous wedges, like those of ^xogope. The 
^ctnrc of the btem h, indeed, so complex, apd, differs 
‘ eh in diOoient stashes of growth, and diffenfht States 
setiatioii, that we .ire m dangei of falhni' into the 
atest cc uJusion in cUbiiti mg these plants. Sometumos 
cill I (\ilaiinlc IS a niciecast ol its pithsboWin^ 
longitudm il stiia.' aud lonsiiictions al the podl^s. tk>ino« 



LOS we have J:he form of tho enter sa ‘ 


mbSlar, showing longitudmah nbs, i 
lUip omission of the brancIiJets. 

itfi^ if( the ifiant 
diowing liii^ iiiH br nlifio 
nodis ^ 
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lalo branchicts, or on tbe lower part o£ tho ^U>m the 
marks of tftdSi atiaohmbnt of tke roots. Tbo CalfEbites 
grew m dense plnmps, budding off frem one another, 
sofneUniteB etddforent lerels^ as tlie mad or sand accntntltr 
lated ab^t tbeir stems, and in some ' 
species tlSttre wore creeping rhuoraaia 
or root^stooks (Figs. 40 to 40 ). 

But all Qaiamites were nT>( nlike 
in Straotnre. In a recent Jiajiei 



tMania*, 
8, 

(From 
WHO*- 

* t * 


Fio 47 l^rett CtUt 
mUiSy iivith luot^ at 
tiuhod (No\a 
tift). 




• HI 4S - 
IctVfS 

tia) 


-Mode 

^vith 

(No^% 


ot(f. 

tmwf 

So#-. 


describes throe distinct stiucinral 
ets i^iodl Oalmmtes has in its wi 
TcSseK vith thick bands 
thbnu A second i, 






THE, GEOLOGICAL HISTORY Of , 

rAW Mliimoiaiius. ■’’ ft’as *Com- 

■' to- 'the ; 

gllylloped, than in tiie previ;6m^|^^^\ititer- 

iffi?'5&llular' niasse's are composed ''qf'ft|^^K^0e^8. 
Ip'a decided ailvance in stnictnro, an|:'|s';|*W; type 
i^se forms having the most* woody an4; 
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and complicatod btonis t^dongpd to liighor and nobler 
typos of maic^tuils thfln thoso*of tho iaoderu Tirojftd^ and 
that thoir fmilflcation tras oqui^otaofdus upd ^ tho 
fo:i^ fcnpvn • 

Wc hoTO already soon that noble treo-forni? existed itt 
the pariod* and those wei-e continued, and thoir 
numbPf and variety greatjy evtended, in the Oarboiftfer* 
oii0» Ip regard to the stmetun' of th('ir btoms, and the 
method of supporting these l)y airial roots, tiie tree^fems 
of all 8g09 have been neaily alike, .uid tho form and 
sirut^tnre of the leaves, except in some conijiuratively rare 
and flicoptional types, has also k'eh nuiclf the same* 
Any Ordinary <)hscrvor,e\.iuiiiung a colhelion of coal* 
formation ferns recognises at once their kinship to the 
fan^iliar bnuskeus of our own time. Thoir fiuctifioation 
i% unfortunately, rarely pio orved, so that wc are not 
in tho HJage of many tiiccics, to speak confidently of 




1^ of Oalamode/tdron and tis^ucB nu.^iiiod (Mova Bootb)* 

“■ of axis In fsarulhtouoj with woody envelope ('rtduOddi)^ 


dy touo (highly magmlicd) 


yitti modem forms ; hut the knowlocfgo ef 
IttA'hdMl constantly extending, and a sn^v 
i^ittCermati<}p has been obtained to ai*ahl^u 
to thjfir probable wlAlion«hi|ii! 

)|kin iidodem feitts are divi 
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d1 imil fettle, int 'ffavoh the fnioiifloation is fqt the most 
mitva so, dei)endilQg,aA< great port 
on (h%fQ|in ffntt.Tenation of the divisions ^ fronds. 


ffek IP of oodj-foTination feni«i 

i/ptUiglM Ptcff/opicm oHi^m K. 

^ 'SI lO^gfti^ed ; jEi, Nf^oral 

^0^ iwilies intd Mb 

»i;:^4a^;aa|®l?fl; 














lag; ;!j!HE 6EQLO€HOAi;.,HISXpBT , 

W; ■the of ..the 

:(sf th^ ,b^boniferons'pfe'wiit;*^||^^li^^jble 
Oae of those, of the 

ro rows of groat leaves, one at the 

ch was probably sustained by la|jgp, l^pp^ of 
e (Fig. 50). . _ 

, Carboniforoas, as in the Brian, the^'^i^lj^WS 

ihWhich have been referred to ferns, but^ai^H^^lWt; 
^^iionbt, as possibly belonging to broad-leaved 
tailiod to th*e gingko-tree of China. One of thifeieL^^ 
.,,,' scnted.in Fif.. 55l> 

found in the oo^-fQJT&A^O^^' 
W'l Scotia, and 

doubtful genus ■ 

Fontaine has propose^ 

^'i' w I leaves found in 

?'•!;, v’' vi new generic namff 

t , ' ., M Ferns, as migb| 

B from their great 
yiy , N present time djsp^ 

I*'’ B whole world; bi^t; 

t*- 

^hich tree-fer!i3iSi;\^ 

ll^e the more moist climates of the 
l^uthhrH hemisphere. The coahswaiii|i#.i|^^^ 
pwnkphero seeni to have excelled 


S^BS of the present world as a paJ 

have, already stated that the,',_0.ii!^ 


ito-'Oif,, .species 


jLww w 'MW 
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GAKBOI^IFEROVS FLORA. 

Enropo bM AmenoB. We RomctuDos, thongli nwelf, 
find their stdbtpi shoving structilre. In this ease v6 JIbyb 
a large oellnlar pith, often divided by konsontsl parti» 
liuQS into Hat chambers, and oonatitatmg the objinits 
which, w^jen detached, arc called Siernlergm (Eig. C2). 

Those Slirnbergia piths, however, occur in tmo com. 
fors as ♦ell, as they do * 

in the, taodem world 
in soma trees, like our 
common bdttofnut, ol 
higher type ; and I 
shove^many years ago 
that the tBternbcrgia 
type may be ^elected 
m the young lwig< of 
the balsam -fir (AAfes 
bakamifera). The pith 
wee eurround((l by a 
ring of scalafiform or 
i>(l^8su^ olteu of 
Sd^ble th kness 
i iM ypung Stems, so 
impOrti^t as to h,wo 
suggested lyoopodia- 
ceone affinities But as 
the stem grav in fm, 
a r: jingof woody 
wedge4i tith tissue hav- 
ing mndlid. nt hex- ^ 

agonal Oft cftKs, 

like thos^f^ ^}ieB,’wRs developd. Outside this was a 
bark, nftiw^||^t»n'tly of some thickness. This strrili 

nesembles that of ey 
and stencture of Sij ' 

in its moiw toms it r- 

that of tha 
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OP PLANTS. 


bases 

arid branches. The fruit ri'otiiiljfcwMi^acemes, 


Ifeibei^ of nutlets, which seem to hriv© 
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With brooi^ lateral wings fpi lactation in the air, or in 
bome oases ^ith a pnlpy onTolopo, whioh flatlens into a 
film. There aeieni to have been stmctirfes of both these 
kinds, though in the state of prosorvatiou of those curious 
seeds it i8*extremelydifiicult to distinguish thorn. In the 
first case Ihej must have been intended for dissomiuatyin 
by the wind, like the sccdiTof spruces. In tlie latter ease 
t^y may liave been dissommarcd like the fruits of tariue 
treo^ by the agency of animals, though what those wore 
it would he*difiicult to guess. These trees had very great 
re|i]|!Od.UOtivo power, since they jiroduc^d numcfous seeds, 
not singly or a few together, as in modern yews, but in 
long spikes fir catkins bearing many seeds (Pig. 59). 

Xt is to be observed that tlic Cordaites, or the Cor- 
as they have been called, as a family,* constitute 
another of those intermediate erroiips with which we haVe 
already become familiar. On tbc one hand they approach 
closely to the l>roader-]eavcd yews like Oiiigko, rjiyllo- 
clatius, and I^locarpus, and, on the other hand, they 
ha^v^Anities w>tb Cjoadacoe, and even uith Higillariffi. 
They were beautiful and syinmetnca] trees, adding some' 
thing to the variety of the raiher niouotonoils Palceo- 
zoio fpraslaf They contributed also somewhat to the aC' 
cnqgiUllltion of coal. I have found that some tltin beds are 
almost entirely composed of ilTgr leaves, and the tissues 
of thsll' irooj are net infrequent in ttio min^rfd ohqrcpal 
of t{l|^lli^ ooal'Seams. Ilierc is no evidence that their 
rootsltroro the Stigmaroid type, though they evidently 
^me swampy fiats with the Sigillarim and 

ap% be well to say here that I believe 
Nimbly wide^ngc of organisation in the 
OordailSIi^Mjpll^ jk Oalamitos and SigiIlarim,_M>,4, 
that it viW i>hat there were three, “ 
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of oot^n^otiou betw<?en the higher cryi>togap»8 and the 
one leading from the tyoopoiisS^iy the Si^l- 
another bading by the Oordaite^ and the third 
leading from the Equisotums by the Calamitos. Still 
farther back the characters afterward separat^pS in the 
oinb^moHses^ mare's-tdih, and femp, were uniti&d ^n the 
fehissocarps or, as bome now, hut I think somewhat uix- 
tejjonablj, ])reter to call Hiein, the “ hctorospd3N)ti& “Fili- 
oin®.” In the more modern woild, all the connecting 
links have boeomo e\tinot and the plqvno^amisl jStand 
widely separatc'd from tin liiglier cryptogams* 1 dd not 
make the^e remarks in a Darwinian sense, but mvl^^sly to 
state what a])])ear lobe the Inio» of imlural^afRntty and 
the Imks wanting to give unity to ilio system of nature* 
Of all the tie(‘s of the modern world, none arepeiibaps 
so widely distribultd as the pin(‘s and their allies On 
mountain-to])'^ and within the Aietic zone^ the last trees 
that can struggh^ ag.iinst tlu^ unfavourable conditjibnB Of 
existence are the tpruees and firs, and in the warm and 
moibt islands of the tropics they seeux eipxidly oijyjpme 
, with the tree-f(‘ni'* and the palms. We have 
that they^iri' a \erv aneumt family, and in the saOd^tuhes 
of the coal-formation tboir great trunks are fi^uently 
found, inliW rated with cal(*areous or silicious matjtOr^ ^Twd 
still retaining their ptrucfnre in the greatest poirfection 
(Fig.60). 8,0 fur a«*w kuow, tlip Misgeoll aotll9|^ lliom 

i'Wh'icfi consiitutos llu genera D'a/eAta and of 

yooiio authors (Fw;'. (JO, 03) was not diss(wnw'i?<«a<i)l»t 
JJdf jlodern yews and fcprueos, though thOrO, ia to 

that eomo others had broad, lliriiHlUl^ 
trf tht^ gingko. None of them, so i«r 
tliMW hoown, were cone-bearing trees, iibeix 
Imu similar to that ef 

Trihta. j .... ti- 



fh^ mmhta shraoiares of thrilr stems ato i 


'totiiose 


o£ the «f the i&lanjds't!^ the sotithoim 'hemlsi^here 

than t4 feh«e in 




/ f 
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,^.J^'pQriod. 

ioTidfei45b- 

'>t;i^o- coal-swamps, : tll^})^;'|C^j:BW'cim 
i^|$'|bi^'i;!foQnd ia this associatie^v 
ra^'i^'Were'in the main inland and.-ppljrad;.'!^^,; and 




Fia, 61. — Trigonoenrpum Boohiri^l^'tk^M 
sou, from tlio coal-measures 
Bretovj. Probably the fruit d ft' 

’ * ine tree, a, Bro&en specli^eii'ilJi^lW 

twice natural size, d, Section magnified: 
iliti; fii tile nucious: the embryo, o, Portipii ^^lpill ^ 
pl^r^.coat morti highly magnified. 

cdpsequence they are mo8i|j^|!rab|f^| 
M.bome by rirer' 
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uro whio]}, as I hate already mentiooed, appeaia OQ a 
minate soale^iQ the tfn^ of ihe dr>trce, and that 9eine< 
times caats of {^ose piths in sandstone appear in a separate 
fofm, opnstituan;; what have boon named Sternbergim or 
Artisim,^ As Benanll well remarks with refoionce th 
OordaiteS), the existence of tliis chambored form of pith 
implidl; rapid elongation of the stem, so that the Oord/titcs 
and conifers of the coal-formation were probably qui^y 
growing trees (Fig. 62). 

The stoe, general statements m ly bo made as to the 
CKHd-tegetation as in relation to that of the Erian. In 



F». S8,'^i8ftrRA«rfl^ pUh of Dadnryhn a, SpPdmtn (natarA) Biwh 
•bowiag reniaini) of wood at «, t , Junction ol wood jmd pitli, mafp* 
aifled. <J, C<dl» ot the wooil o( do , a, a, 4, medullar} ray , f, MW> 

f • 

tlSh dhsi period we have futmd none* of the higher ei- 
ogtijtl^ jjknd* there jare only obscure and nneortain indioa- 
df the presence of endogens, which wc may fBfiferre 
for l^nte chapter ; bnt gymnosporma abound and are 
highly I/Bhitaliaoteristio. On the other hand, we haijg no 
mqoillgt W Itohonsj and very few Algae, hut a great nnriS* 
bet Lycopodiacoie or club-mosses (Fig. 68). 

Thn^Mf pariod is botanioally a meetingr 

pla4^^wij(|m plMdnngams anfl the higher cryptogan^ ‘ 
and pi^«w>|l «Bii^ dertol Vhiehr vhen imperfectly Jknotfp, 
haije pasadwtoafi^^ jin nsga^ to their position 'ik sine 
or other edHefb worlds the llo|i;» jni^ tddn 
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to that of the ootd penod is that of wam, toonperato ro> 
gtoi^eT in the aouthorn hemisphere* It ie nA^properlj a 
tropjeal flora, the flora of'a vt^m, but 

midair indicative of a moist and equable munatei' Stiil, 



Fi« dS — ffilfliiu xmbnealHli, i N , I'dmian, I’rmce Edward Idand 

Vre mnst btar in mind Hi li wo nu) often be^umtaken m 
rcttsoning ii' to tlu tdinMiatuio leqiiiiod by cit^Ct 
species oi ])1<ini*t, difluiin' (loni tlu>>o now in exiSteUto. 
b'urtbor, we inii«t not <ls^unlo t li.it the diniatal coudjitions 
of the norUiorp lumi'.jilioic wire lu the coal |ieriod Ot Oil 
ainular to thf-o whuh now proT.nl. As Sir ObarlOt Xiy^ 
has shown, d Ic'is amount of land m the higher latitudes 
^SWWild^ioatly jiiodii-y*tlmiatos, and these ift OverybBiMDIi 
*"to bSicTo that in Ihi co.il }>miod there was less Itt^tbau 
Further, it h.os been shown by Tyndall that » V^tjr 
ijmay, additional amount of corbouio acid in thp ili|faM>9» 
^epe would, by obstructing the radiaflo* of he(^<^dtu 
«|hfi Pftfth, produce almost the effect of a glass roojt i« fUU" 
extending over the*whole worR 
ilMiiub In the stnioture of the leai<es of the 
as Well lOs iji the va»t omonut of oailbon^if|il(i t^y no- 
cumulated iu the form of ooolf O&d ohiWuaterisncsi of 
th^ animal lill fli^,|periods pi 


) 
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grounds/wthat the carhoniieFous atmosphere differed from 
that of thd*pVcsent world in tliis way, or m the pr&enco 
of more c^rb^ic aoid — a substance* ne^ existing in tho 
T«ry minute proportion of one thousandth of the wholo-*- 
a quanWy adapted to the pr<»<?ent requirements of vego- 
tabb and anitnal life, but probably not to those of the 
coal period* 

Thus, if we inquire as to any analogous distributiqp of 
plants in ihe modern workb we hud this only in tlio warm- 
er insular olwtnates of the soutluiii hornisphcro, where 
ferns, lycopods, and ])ine-> apjicai ^undor forms some** 
whatp^ahin to tljot^e of the fJaibouilerous, ])ut mixed with 
other typdfe, some of wtiieli aie modtTtn others allied to 
those of the next fauccociliiii^^ geological ages of the Meso- 
soTo and Tertiary; and under tlieso iieiiods it will be 


more convouiont to nuiko conii».iiisons. 
at The readers of recent Bhiglish ])opular works on geol- 
ogy will have observed the siatement rederated that a 
largo pi^opoi^iou of the malcrhil ol the great beefs of bi- 
Ijimiflious /‘oal is eom])Oied ol (he spore-eases of lycopo^ 
diaOoous plants-— a stalemiut quite eontiary to that re- 
sulting from my microscopical o\aminaiioiis*of the Coal 


of more than eighty coal-hedb in Nova Seotia and Capo 
as stated m “ Acadian Ooolo»’j^” (png^ 4.03), am 
UKMe fuljjiu my memoir (>£*1858 on the ‘"Structures in 
Coji^/^^and that of 1800, oa Iho “(Conditions of Ac- 
CU%tl|0Aion of CoaL”t "I’he reason of this mislSfee is, 
thftit ettiinent English naturalisi, happonuig to find in 
uf Englibh coal a gi'oat quantity Rf re- 
Audi spore-cases, though even in his speoP" 
constitute only a small portion of the massip , 
unacquainted with what otheA 
dcutf|j|r w^ote a popular article for the 

tem|N)Wl^ ^ extended an isotets;^ mi 

I 'W ' A V'’ vji . ♦ 
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exceptional fact to all co^s, and placed thia -^apposed 
origin of 0001 in a light so hrilliant and attraollTe that he 
has been followed^y many recent writers*^ The fact is, 
, as staied in “ Acadian Geology,” that trunks of 
and similar trees constitute a great part of thb denser 
r,port|{)n of the coal, and that the cortical tissues of , these 
rather than the vrood remain as coal. But cortical or 
Opidfirmal tissues m general, whether (hose of spore-oases 
or other parta of plants, are thosc which from their re- 
sistance to watcr-soakage and to decay, and from their 
highly carbonaceouR.character, are best suited to the pro- 
duction of coal. lu iioinl of fact, sporf-casos, ths/ttgh 
often abundantly pre-.ent, constitute only an inUDitesimal 
part of the matter of the great coal-beds. In an article 
in “ The American .rounial of Science,” Trhich appcafOd 
shortly after that aboii refeired to. I endeavoured to cor- 
rect this error, ihouffh apparently without effect in so far 
as the majority of British geologieal writers arc COn- 
borned. From this article 1 luive taken with ‘jitlle change 
the following passages, as it is of importance in^hcoAltW^ 


geology tliat fiucli mistakes, involving as they do the 
whole theory of eoal accumulation, should not continue 
to pass current The caily part of the paper is oecppled 
^ tilth facts as to flic oceurrcuce of spores and spore-cases at 
, partial iugr<-dient s in coal. Its conclusions are follows : 
, j It is not n^iprobidile tliat sporangitoS, or bodies i®* 
i|Sitmblmg them, ma> be found in most ooals; |ajt it 
^1$ moet likely that-tbcir occurrence is accidental riiiit|3ier 
iiJj|i|p^sontial to coal accumulation, and that th^/lire 
Ipoiha likely to have been abundant in sbeKea 
tooak deposited in ponds or in shallow watent in iM! yi- 

^ • jI V . a M . . 1 « m .1 it. * , mV ^ 

A 




o^pentjf deposits which oonstituio tbe^ 
ft is 'to be oWbiTod, howoveri that |;b« ^op- 

liearanOO'wblfib Jibope bodi^ ^ abd 
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lojrturp^resent in slices of coal, may incline an observer, 
not having i^rgo experience in the exanu nation of^coals, 
to overrate tlmir importance ; and ihif^T think liosWn 
dpne most' microseupists, ospeciaUy those who have 
confined their attention to hlices pre 2 )ared by the lapulary. 
One mnet also bear ju mind the danger arising from mis* 
takitfg concretionary acciimulations of bitnmmouH mhtter 
for sporangia. In s(>etion8 gf the Intnminous shales ao* 
oompanying the Doioman coal above mentioned, there 
are miany rounded yellow sjiots, wbuh on examination 
prove to be ?he sp.iees m the eindtrinis of Psildphyion 
Ihrcm^th which the vessels j)!u>siiig' to the* loaves were 
emitted. *To Phese cojisjderal ions T a onld add the fol- 
loyting, condensed from the p.i])er above referred to 
(ft 189), in which the whole question of tho origin of 
coat is fully discussed : * 

1. The mineral charcoal or ‘mother coal’ is obviously 
woody tissue and fibres of hark, (he Btructnre of the va- 
rieties of which, and the plants to which it probably be- 
long^ I have discussed in the iiajier above mentioned. 

^ The*c!o.irser layers of co.al show under the micro- 
scope a confused mass of fr.mmeiits of vi^getuhlo matter 
holoni^ng to various desuniitions of j'lants, and inclnd- 
Jing, but not usually in large quantities, siioxangitos, 

* 8. The more bnlliant kijcr'> of ‘the coal aro seen* 


whett Sejptttatcd ^ thm lamiflie of clay, to have on their 
suvItMeS the markings of Sir/tllaricp aiul*other iTcrs, of 
udliitlSi 'Hioy evidently represent flattened specimens, or 
tatWBr*|he berk of such siiecimens. Under tho mjero- 
8C gj| | ^ f«'yu_e& tjieir stnicturos arc preserved, these laJfWb*' 
d tissnee more abundantly than any others. ^ 
layers of coal consist rflainly of* flat* " 
of Cordaifeg or Ftfchnop/igUum, ' ' 
uuderolays and the stutu;^ W 
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Siffillaria in the coal-roofs e«inally testify to jjho accu- 
mnlfiiionof coal by the growth of stioce88ive.'f<fpests, more 
bspeoitdiy of SfiffiHaria. There is, on the ^tber hand, no 
neoossary connection of sporangite-bods With Stiguian j.u 
soUa. Such beds are more likely to bo accumt;|atcd in 
water, and oon'>i‘<iiicn11y to constitute bituminous shales 
and'hanuck '* 

tyfpuMi ixfron and its allies, to which the spore- 
Cases in tiueslion appeal tobtloin*, arc evidently much 
loss import jni to coal ac cumulation t han which 

cannot be allirmod to have produced spore-cases similar 
to those ju' question, even though the observatiq;n Cf 
Goldenborg as to lli nr fiuit can, be relied oi» ; the ac- 
curacy of wliuh, however, I am luelmed to doithi 

On the whole, then, while giviuc due cnnlit to those 
who have adi<K afed the sjioie-thcory of coal, for directing 
attention to this c uiioiu and no donht important constit- 
uent of miueiaJ lucl, and ad mil ting that I may possibly 
have giVen too little atti uiioii to it, I must maintain that 
Sporaugite-luds are iVLiptional aiiiou >• toalsj and, tliat 
cortical and woody luatli is ate tin* mo^t abundant ingre- 
dients in all I he oidmary kinds; and to this I cannot 
think that the < oals ot Engkind constitute an exception. 
It i** to h* ohstni'd, in eonelusioii, that the Sj^Or^' 
cases of plants, m'tboir imlislnutibility and richly cair*, 
honaceous ehnr.icicr, onl> pailukc of quiiJllttes dbtumon to 
Wi08t*Baberons and opulorinulmatlers, as I have o;apj| 4 iined 
1 )1^, the publication's already referred to. Such CpideftMal 
' and jnrtiCal Rnb. 4 iinces aro extremely rich in carbon and 
logon, m tins resembling bituminous' coal 
also tpty little liable to decay, and they reaisi: |nQM|^;liban 
niW vegetable matters aqueous 
whioh h^Ye caust'd them to remain tumhaHM^il^ io 
edniinms mineral additions nii43|0),viPp%(ihcr 

Togtdable tlWhes, 'JChese qnhlitlott Ih '(he 

bark rtf mt A<B«rican White that 
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" matorial^ of this kind shonld consHtute oonsidorable 
porUoRB oil^ T^getablo apbamulations as the Imda of 
coal, and that ’when present in larg(| proportion the; 
8||o^ld. aftbrd’ richly biinminoiis beds. All this agrees 
with the fact, apparent on examination of the common 
coal, that the greater nnmbcr of its purest layers consist 
of tMb fattened hark of ^iqillarite and similar tree'', just 
as any single flattened trunk, embedded in shale bceomos 
a layer of pare coal. It aho agree-, with the fact that 
other layers ^of coal, and aho the lannels and earthy 
bitnmons, appear under the micro-,copc to consist of 
flnelj^ comminuted particles, of ejiidermal tis- 

anes, not enly trom the iruits and sport -eases of plants, 
bnt also from their leaves .md stems. I'hese considora- 
tifgis impresR ns, just us much as the abundance of spore- 
oasea, with the iiumense amount of the vegetable mutter 
which has perished during tlie aecinnnl.it ion of coal, in 
oomparison with that whuh h.is been pre-eivcd. 

I am indebted to Dr. T. Hterry limit for fho fol- 
lowing very valuable inforui.ition, wliith at once places 
^Sf a clear nml prtcise light the chemical relations of 
q>idemial tissue and 8])ores with co.i1. J)r Hunt says*; 
'‘!t*he outer bark of the coik-tree, and the cuticle of 
jnttay if sot all other plants, consists of a highly cor- 
ijbnqijwOoas matter, to which the name M ttuixrtn has boon 
givpn.' The spores of LijtopMiwn also njiproach to this 
snltaijMO^ in composition, as will be sof n by tho'Wlaw- 
ittg, plna of two analyses by Dneoni,''. along with which 
I )iba theoretical composit um of pnru cellulose hr 
%poording to I’ayen and Mitschcrhch, 
ah ^ Of tbse Sdbenn of cork, from Quernm subfft, 
frOdl iJ till) ash and li'5 per cent of ’cellulose 1)avw\ 
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^*^Tlus (lifTcuiice js aot tJoss striking when wc reduce 
the abo\e tontisinhil analjMS to correspond with the 
formula of (dlulo^o, ruid lopjefcut cork and 

Lycopodium a^. coiitainin^ twcnij-four equivaleutB of 
carbon, Foi comparibon 1 2 »j^t the oompohition of^^eci- 
mena of ptat, biown coal, lignite, and bitumirtous CO 4 I :* 

Cellulose . CjJlibOfto 

Coik CwIIuAOmV 

LjC<4)0(linin NO|-)f*o 

Peat (\ dui ) 0341114^^10 

Brpwu coil (Schiotlui) . (\<hli4rAfOi9'Ps 

IftigniU (\ aux) O34 HndfO^V 

Bitunimou^ coal (Ke gn lult) Oi4H]uOii‘^ 

% 

“It will bp spcii horn this companeon that, ill uHi- 
mate oompobilion, cork and Lijiopodium are Taiwov to 
ligmto than to woody fibre, and may be convortad into 
coal with fatksb loss of ciibon and hydiogon thun tb<* 
latter. Th'*y m fact approlieh closer m oompOWtion to 
rasius and fat^ than to wood, and, moreover* thoan 
(jVibstSlDces roppl watei, with which thoy aro liotsoasily 
ntioistened, and thjis aro able to rcflist tho6e attnoepWlO 
jiUlfipncis which effect the decay of woody tissoe.” 

wonld add to Uus only ono farther* QOiundM|j|ij^ 
tpji4 nitrogen present m the LycopoiUvm sphces, W0 
heloilg^ to the* protoplasm contained in th4ttii« 4 sntil^noe 
wU4 vniiild Boon pensh by decay j and 
the c^vftUa ol the sporin imd the oi ItlM Ipnto*' 
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*cau«es ^uld be most suiiablo material for the production 
of hitumiimij coal. But this j^hitaWeness they shanf with 
the epidermal^tissuo of the scales of stri>biles, and of the 
st^rrf>i a^nd loaves of fc^rns and lycopods, and, above all* 
with tJiO;thick, corky envelope of the stems of HiffUlarim 
and similar trees, winch, as 1 have oKcwhere shown,* 
from Its condition iu tlia prostrate and erect tnmkt, ‘con- 
tained in the beds associateil with eoal, must have be;gn 
highly carbonaceous and extnnnely enduring and im- 
pcnntsiblo to \^ater. In short, if, ini‘t('ad of spore-cases,” 
we read '^epidermal tissues in general, ineinding spore- 
case^” all that has been aflirmed regarding tlfc^ latter will 
bo stricUy«and literally .true, and in aeeoniaiice with the 
chemical composition, microscopical chara(‘lers, and mode 
of ijocuixcnce of (joal. It will also be iu aecordaneo with 
the following statement, from my paper on the “Struct- 
ures in Coal,” published in lS5t> : 

“A single trunk of Sigillaria in an erect forest pre- 
sents an epib#nio of a coal-seam. Its roots reprchc^it the 
Htifniq/tia nnderclay ; its bark the c‘ompaet coal ; its 
•Woody axis’ (he mineral charcoal; its fallen leaves (and 
fruits), with remains of herbaceous jdauts growing in its 
shade, mixed with a little earthy mailer, the layers of 
coarse coal. The condition of the durable gutcr bark of 
oroct trees concurs with the eheinicar theory of coal, in 
showing th6 ospocial suitableness of this kind of tissue for 
the pToduction of the jnirer compact coals. It l»**also 
probable that the comparative impcrnujiiibility of the bark 
to mineral infiltration is of importance in this resiject, 
on^Jigg this notorial to remain unaffected by cauSiSSf* 
which have filled tho$e layers, consisting of herbaceous 
materij^b and decayed wood^ with pyrites and other min^ 

erahstthstanm” 

* **Veg^hU ia Coal,” “Journal of Geological 8odety*’» 

XV., 626. “ Ooaditloija AoottwtaaUon of Ogal,” idid., xxii., 96. “Aca- 
dian Geology,’* X97, 46A 
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Wo need not go far in search of tiie uses of the coal 
vegeftition, when wo oonsfder the fact thaji ilic greatest 
civilised nations are dopondcut on it for the^r fuel. With- 
out the coal of the Carboniferous period and the jirmi-^re 
which ih one of the secoiidary confaeijjuonces ol coal ac- 
cumulahon, just ns bog-orcs of iron occur in the subsoils 
of modern peats, il would liave.liocm impossible eiiJher to 
siVitain great nations ni (‘onyoit iu the colder climates of 
tine nortlieru iKsniipInue or to carry on our arts and 
manufactu7(‘s. "rhe coal-formation yiclds^io (Jreat Hnt- 
iau alone about one hundred .aid sit^ty million tons of 
coal annually, and the miners oi the United StaJjiS ox- 
tmet mainly irom il*o sjiine foimilion n6arly»a hundred 
million tons, wlnlc the HritHh colon’es and dependen- 
cies produc(‘ about ti\(» million tons; and it^is a**re- 
nurkablo fact that it is (o (he Knghbh race that the 
greatest frujijily of this buried po^yer and heat and light 
Inn been gntui. 

Tlie gnsat forests of tlie coal period, while purifying 
the atmosphen' of itb ( \coss of uinvliolesomo cjirhonic 
acid, wen* btoring up tin* light iind heat of Palaeozbiv. 
summers in a torm in which (he j could be roeoveredin our 
human age, so that, indejM'udcntly of their uses to the 
animals wlivdi weie ilieir contcmjioranes, they are indis- 
pensable to the ex^tence o^cnibsod mam 

Nor can wc hopi* soon \o be able t(^ dispoftse with the 
ser\?C(*» of thV acciimu]aL(*d btore of fuel. The* forests 
of to*day an* altogclluT jusullicionl for the supply of our 

«s, and though ^^o arc Wguining to apply water-power 
a production of c h < Iricity, and fch#ugh some jgjjiniis- 
ing plans have been devised for the utilisation of the 
diiJHSolf heat and light of the *u!i, i^ve ar^j still as de- 
pendent auy of our predecessors on what has h^/iono 
for us in tlio Pala^oiioic age. 

In the previous pages I havo said little respecting the 
jthyeical geography of the Oafboniferotis ago 5 4.ut, as may 
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bo from tl)o vegetatioin this in tlie northorn 

hemisphore^jflreseiitod a greater expanse of swampy flats 
littl^ elevated iibovo the sea than wo find in any other i)e*- 
riod.^ As to the southern liomisphero, less is known* hut 
the coucUtious of vegetation would seem to have been es- 
sentially the same. 

Taking the soulhern •hemisphere as a whole, I fiavo 
not seen any evidence of a Luwer Devonian or Upper Sii- 
lurian flora; hut in South Africa and Australia there are 
roma;ns of Xipp(‘r Devonian or Uovver r^arboniforous 
plants. These wen^ sncceedecl h} a^ninarkahle Fppor 
Carboniferous or reriuian ^xnmp, \vlu(b spread itself all 
over India? Australia, and South Afric'a,*- and contains 
some forms ( \[erteOrari(U l^ltylloihtra, Olo^^optvriH^ &e.) 
not^ found in rocks of similar age in the northern hemi- 
sphere, so that, if tl)e ag(‘ of tho^e beds has luvn correctly 
dotorminod, the soulhern lienusphere v\as in advance in 
relation to some genera of plants. This, bov\ever, is to 
bo expected IVh m we (‘onsider that the Tria*^hic and Jn- 
rasirfe Sora pf ilic north contains or consists of intruders 
“^rrom more ^oothern sites. These beds are sueiwded 
India by others holding cveads, &e., of Upper Jurassic 
or Lower Cretaceous iV]>es (Ibijniahal and tlabalpur 
gipups). 

Blauford has shown that fheru is a very great similar- 
ity in this scries ^11 over the Australian and Indian re- 
gion, f*^IIartt and Darby have in like manner distiu- 
guishod Devonian and CarhonifcTous fin-ms in Brazil akin 
to those of the northern hemisphere. Tims the soiiD^i^ii 
liojpiiipphere wouidf soem to have kept pace with the north- 
cm, and according to Blauford tlicre is evidence there of 
cold (j^itditions in the Permiun, separating the Paljco*zoic 
' 

* Wyle3R, ** Jotuml 0^1. Society ” vol. xxiil., p. Hii; Daintrec, 
vol. xxviit. } Olurlipo ttnd UnCoy. 

f JoiHDtal Cfeol. • 
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flora from that of the Mesozoic, in the same m^p^r that 
Banisay has supposed a similar period of coljj \;o have done 
north of the equator. This would imp^ a very frreat 
change of climate, since we have evidence of the exbsn- 
sion of the Lower Oarhoniferous flora at lesi^t as far 
north as Spitzbergen. The upper coal-formation we 
cannot, however, trace nearly, so far north; $o \hat a 
gKp,dnal refrigeration may#, have been going on before 
the Permian. Thus in both hemispheres there was a 
general similarity in the later Palaeozoic iflora, and per- 
haps similar conditions leading to its extinction and to 
its replacement by that to be described in th^,.^next 
chapter. * ** 


NOTKS TO CHAPTER IV. 

T. Characters anu Classification of Palaeozoic Plants. 

In the space available in iliis work it would-be impossible to 
enter fully into the (dassification of Palajozoie plants^ but id; iflAy be 
well to noii(*o some important points for the guidance of those 
may desire, to collect sfMHnmciis; more especially as much uncer- 
tainty exists as to ailinities and very contradictory statements tire 
made. The statements below may be regarded as the rcsulb of 
actual observjttion a^jd of the study of specimens in Iti the ro(!ks, 
as well as in the cabinet and uniler the microscope. ' ^ - 


Gymnospermeas. 




\ family Conifkras^C/cwws Daooxylon, Endlicher ; ARAbjURiTlfis, 
' Goeppert; Araucarioxylon, Kratis^ \ ' \ 


, , : ;The trunks of this genus occur from the Middle Devoiy^ tp the 
. P^rih&n inclusive, as drift-logs calcified, silicified; or pydtisi^. ^he 

only as?!ociated with tho^ of the gjpe 

slender bran^^ 
th© eoal-formatSon' 

another, had foll^ of thie fyjpeu: That 
They ,ai© fPpiia the under 

that s fe'' . ‘ 
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TES^io'vrin^ are FTorth Americagi species ; 


^ ' Trmk8» « 

I)a4oxyl(^ Oumgondi€mm, Dn . .M. Brian Report, 1871.* 

D.JIalliy’&n “ “ 

1). NewleA*giy Dn “ “ 

D, Clfi/iilcli, Dn. (Cordieoxylon f). . . “ Report, 1882. 

D, Acadianum^ Dn ! . . .Coal - formal ion Acadian Gcol^ 

• and millstone ogy. ^ 
grit. 

D, Maimor^wiy pn Do. and Permo- ** 

Garb. 

D, (PaliBOXylon) mtiquius, Dn . . .L. (^arbonff crons, • “ 

D, aiStidaiun^ Dn • (?oal-foriiiation. “ 

Ormoxylon Dn . . .* Brian Report, 1871* 


^ Foliage. 

Araucariies gracilis^ Dn N. Coal-formation 

and Permian. 

Wadchia rdbuda, Dn Permian. > 

TT. 4r?iWca^wf«,*Do “ / 


Report on 
Prince Ed- 
ward Island. 


' All of the above can be vouched for as good species? based upon 
inicwscppic examination of a veiy large number of (,run]^s from dif-* 
ferent parts of North America. The three Brian species of Dadoxylon 
ajid P, mtiquius from the Lower Carboniferous have two or more 
ro^ df .bella in themedullary rays. The lasj immdll has several, 
rows, aijkd is a true Palwmylon allied to D. Wiihami of Great 
Bfitaih, D* \mteriapwm is specially characiteristic of the upper 
coal-fpTmation and Permian, and to it must belong one or iSoth of 
the of foliage indicated above. D. Clarkii has very short, 

simple tneduUary rays of only a few cells superimposed, and has an 
inner 'oylihdet of scalariform vessels, approaching in these poini»3.4'\> 
has a very peculiar articulated pith and 

sevijral Carboniferous*species of jtoo- 
Pmtes. separating under the narDie^Jife; ; 
discs ou the 

* Fossil Flsnts of Erira'io^^fitgr’ 
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and m tians-voise iiiiM, WitLinrs name was rHaiigcd Iw 
Gorppert to Afawai it( s* tu nidi(ato tho Minilaiity o£W *'0 woods 1o 
Arai^toamt Pinit(slnnuj; nsentd loi tras rnoro c|^soly alhal to the 
oidiiiary Junes Kn(]ljcli(i» nstruhncf Arauiafites to folin^fo, 
of Amucana-lik( In in i(a\< thoimino Dadoiylon to the, wood, and 
thia, llmmjdi Uiu(i b ‘(umia and bjKdts/* ha*' p^inecf bomewhat 
accipt imt liiullif lut also Iho immo Fiasadeydton i j 
the species v^IikIi Wjlhim lud (-dltd 7\his but ISiong^nmtt jiro 
faned the naiii /^tlaonjinn t^wiiuludt all the sjxcies with thick 
and complex «i dm u} iav‘s whdiMitln inan^imont Oi the discs 
Til Sohimixi m w i\(ulc Ki lu sub^yii tc Almucanon/fon for Knd- 
hclurs Ihitfoiylf n nul nulndc -* umici Pis^)rtdca£/roa all the Speties 
pJacdl by Ibonj-niwlln Palatmtlon 

To untlfi ii»d ill Ibis ((uilusion it nia\ Ijo obscived Kmt the 
tliHiacbis IV ill d K in Hu di b inninl ion of PaU o/ouj comfcroii^ 
i^ood an <hi fh tlu loim iiid a i in/uin id ot the wood -cells, I ho 
fhaiictd <d till b(id<i((l I n( n dis sot thui walK and th^^ini 
and coinposdion 1 lh( niulullav nivs 

lh( flui Ktcr (11 wti h \\nliiin sepnated his ^cniH /Vies fiom 
hnil(^]\ is J lnv( IS utiintd b> i vuinnaljon ol shccvjofcme of 
hisongrnial sjMcmnus I uidlv j»n ndcclti im bj Ml. Sandason, of 
riidinbin tJfli, ch j c tide nt m "t di c 1 | it si i\ di< n tbi^uuporfoctly pro-' 
stivtd (lists or iiioliitim^ <t tin vail ol tin hbio th( 

appealing olsijMiido iinl distimt (inhs, whilt in other paits^'c “* 
tin siUK sp((ijntnsi)i i di ( in Mditolx conti^nioua and to as 
suini li(\ij,onil loiiiis so tint in t’ is nsjutt they lo not really 
ditb r liom the Oldman ]k<uso1 Ihulotylon The true rharaetd 
tor su bill Mil id., tlio,( ^jK ( i( s wlm li in < specially chaxact(Uistl^ of 
the ( niboniif ions is tin compiMb stun tun ol the medullary I ay*J, 
which UK ibuk mil I ompo td ol ^otrd i uh/d piles' ol coU^ pkieed 
side’ by suit llu w is fhi tbaultr tmployid by Bront^iarl in 
sepal at nijr lilt < nu Pafaimjlon thou.^li liemiKht With comemenco 
have rtt.uiii ti \N ithnm s n mu, nn n ly tiansfcning to the gemifc the 
4 H|HPfics oi Wiibmis Pmtits wlmb have complex moduUary raxs. 
The Kmn locks pK s( id i lit Hpcatcst variotj oPty^pes, and 
^spet‘u]Jy < li.n *< tenstn ol the Ijowcr Cartiomlerous, while ^ipecies 
of fkuiuryjm with two iows ot tnirdoicd jioies ja,nd simpler (caeduHniy 
rays are eapecully phrditul iii the* uppet coal-fpimatiott 
raibonifepous. ^ 

the following table will clearly show ftie dietinctlTe characteis 
md relations of the genera in question, m held by the seveial authoi s 
aWic referred to: 

I 
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r>l 


Wood of Palaoi^ie Comfm, 

Ti:-„ r«\iMdpith Genoic namVi 


• • 

f tdy dbrts Tt«„ r«\iMd pith 


ihivlogiciU i^i 


T^o dwcs « 


One rti two soiufl 
of f oHk 


[^omplev or of two 

Ot moil S(Et4-l«r>i 

Mils 

}hth St< nih< igi-in 


ipmoxijlon^ Uw i 


( 1 1 hi , William 
1 / ala oufl >a, lirorigni 

i / / / mlnm^ Lnd 

'• liilwi 


D< ^ ( man 
(1 null) 

fluidic an t 
Ijowtr* (nr 
bom it rons 
and l>&\o 
iiinii ' 


IHeea fn one se 
nea Contigu 
ouA, ox m 
eial series 
iir 


SxmpU or of ouo 
trow ot ( ( II 
Pith Sttriibi I m 


Pith in srluiual 
i4iaiitlKr 


I lift taut s i o( |ti>( 1 1 
' />< hi jl n » liiilu lj( r 
I l;o ( t yl >n 
I S» hm j) 1 

Onit lyhin Du 


Upper (\irho 
mfirouA and 
]*trniian. 


fioioniao 


]Vl4tlulIui> sht ilh 
St a I lilt iriii 
MTdulIuv r n'' 

ir< ipn Lit sinii>h 
hllOlt 


iHxd > yloH ((dilaow 
Kill I ) J>ii 


Dt vonUu 


♦TyiK* O EnunnOi Jbi htpoit on ( uinban 1 lint IH i 

I Tyipr O Cfotlii Dn , KtiMiUnf niiUni lliuts P'h«> Ihi^ritiay lx 
W0i>d of Cordaitt ^ , l o y liu h it ai pr oru Iw s vn y i It s( l\ . 

# AVr/ijj^/y « ViKiivni i o tu/ (oruvni Ition^niaii 

Tniuk^ .uiul It tniiAUst < n (i ittKhnitiil of basis of 
itjavt^s; bioul, wilh iiuuy ] it iMi I \im iinl ^llmhdl by a 

bfoail base, pjstilliti ind ^tnuniiti i ilKinsol tin iialiiit ot An- 
y;iol|thc^« Flint win^td m l ulpy oi llu kind kiioivn as 
rt^rpum* btom^Mth i ■su inlu i ^i l•])dll u u dVy 1 , sui loiindodby 

a Hrtg of jifcondo-s( ilitdonn mss* I s tiiid Mdh ii olnider usually 
narrow, of yvoody iiafb'i s >villi boidr i< d pous m jim oi tnoto ‘<orifs 
and with bimple niodnllniy ia>s 

From ppotimcns knidlv ]»HMntfd to nu by i^iol Kinault, 1 
liave been able to asctii nn th d fh< stuns ot sonu at b ist of tliOso 
plants (HSuPordai^s^ an dislim t IP shuflnn fioin all the sf)UJi*> of 
incut bmid,t^ (Vo?/a?, ol tlu Knaii They 

may be^regarded as intirinodmtt b(ji\eni thosi^ ot (omfeis and 
Qy(^ili|i, whieh lb nJdeed the jirffbablo portion ol these rcniaikable 
pldQt$» 4 

Grand ®W hflia dieided thp Cordaite$ into sub-gouera» a» fbl- 
lows: •• 

t ^patuiate, obovato, elliptical* or ]an- 
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ceolate, s6ssilo, entire, with rounded apices and of leaAiirgfy ' con- 
sistent. The leaves are from twenty to ninetj^ stent imetres in 
]engti|i. The ncrves^re either equally or unequallj^istrpng. ^ 
i^^orycordaites , — Leaves lanceolate, with sharp points ; derycfc 
numorous, fine, and equal in strength. The leaves atttdn a length 
of from forty to lifty c*‘ntimntrcs. 

JPoacordaiteii . — Leaves narrow, linear, entire, blunt the 
pointt with nerves nearly c(jually strong. The leaves ^aro as much 
.>^<^Jforty centimetres in length. , , ' , 

To these Keuaui^ and Zeiiler have added a fourth group, B^o- 
tordmiett, 

, Gmus STERNBETtGlA, * 

This is merely a j^srovisional genus intended to receive oasts of 
the pith cylinders of various fossil |j-ees. Their /special peculiarity 
is that, as in the rnod(irn ikeropia pvUai(%y and some species of Fiemy 
\ the pith consists of transverse dcTise i)artitions whi^h, on the elonga* 
tion of the iiiteniodes, become sej)arated from each other, so a(R>to 
produce a chaiubcnjd ])ilh cavity, the cast of which shows transverse 
ftnrows. The young twij-sof the modern Afe? fea/sawf/era pre- 
sent a similar structure on a minute scale, 1 have ascertained and 
; described such pith-cylinders in large st(uns of Dadoxylm Ouangm- 
dianum, and Ik maUriarium. They occur also iS the stems of 
Oordaiiei^ and j»robtibly of Slgillarivp.. I have discussed thase fiilri- 
ous fossils at Jerigih in “Acadian Geology and in the “Journal ol 
the Geologic^ Society of Jjoridon/’ 1800, The following summary 
is from the last-mentioned paper; 

a. As Prof. Williamson and the writer have shown, many of 
i\u& SUmhergia piths^ belong to coniferous trees of the ! genua 
doxytan. * . , ’ ‘ 

' 6. A few specimens present* multiporous ^jlssue, of: the typ^ ttl 
iJMetyoxylon, a phtut of unknown alllnities, and whie^ abcoijding to 
■ '^^illiamson, has a Bternbergia pitli. , , ^ : 

J,. V e, Other examples show a true scalariform tissue^ com|imnble 
' of Lepidodendron or BigiUariay but of finer texture.'f;43prda 

. ias ulioTO that plants of the type of the formfe^enns 
:^M6u>s) had Stembergia piths. Some plants of this by 

* ei|[teraia} eharaotcj’s loosely reckonc<i«by botanists {is riblesi^l^S^g^^w^ 
hut 1 believe that they are not JiuluM' 

with' 'those' deserihud.’ above as ^ in 
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* Oenita Cabdiooarpum. 

T have fouA at least eight species of thoscj fruits iu (he Ylrian 
aru"* (liirhoniferow of New Brunswiek and Novtf Seoiiii, all of which 
ant evklontly fruits of gymnospermous trees. They agree in hav- 
ing a doufie coaly nucleus of appreciable 1hii*knci>s, even iu tho 
llatteiicsd specimens, and surroun<li‘d }>y a t bin anti veinh'ss wing or 
murgiu. They have tJius precisely tlie ajipt'arauee of samar^is of 
many oxibting foi’est -trees, sonie of which they also resembb- in the 
outline of the margin, o\<’ept that 4 In* wings of .samaras are usua'iijp 
voiiiy. The character of the nin*leus and llu‘ o('t*asional appearance 
in it of marks ppssibly representing toi^lethuis or euiliryo.s, forbids 
the supposition that they are spor<‘-f ases. Th(\\ must have b(*en 
fruits of pha^nogams. Whether tlu^y were fiiui'ed fwiits or seeds, 
or fruits with a ♦mlpy cnvtdope like those t>r t}cads and some 
conifers, may be <*oijsidere(p les-^ t*ertain. Th(‘ not intreipienl dis- 
tortion of the jnjirgiii is an argument in lavtnir ol I lj(‘ lal ter view, 
thoi^h this may aho bt» siippoM'd lo have oeiuirred in samaras })ar- 
tially decayed, (hi the other haiul, their htuiig always appanmtly 
ilattoncd in one plane, and the mielt us being seldom, if ever, ftmnd 
denuded of its margin, are aiguinents m laiour of their having been 
winged nutlots or s(‘eds. Until ri‘eently 1 had regarded tin* latter 
view as mor<* pronable, and -o slated Ihematler in the second edi- 
tiolTbf # Aca,jliaii Ueolog}.*' I h,ne, liowcAer, lately arrived at the 
^jonclusion that \]\o CanJiacarpaot the t\pe (*t (\ tontufum were 
gymnospermou*s .seeds, liaNing two eolyledoiis embfMlde^l in an albu* 
men and c<jvered with a strong ineinbranoiis or \\uod} tegmen sur- 
rounded by a fleshy outtu* coat, and that the iiot('h at Die apex rep- 
rSientstho foramen or i)iierop>hM)f the ovuly. M'ht’ structure was 
indeed very similar lo Unit of tlu si^ds of Tama and of ifafisburia* 
With respect to somg of the other f'jiecies, liowo\er, es)>ecially those 
with very broad margins, it .still appears likely that l.hey were winged. 

The Cardiocarpa W(‘r(^ borm* in ra( vines <^r groups, and it seems 
coriain that some of them at h‘ast are the sihmIs of (jordaile^, Tho 
association of some of thorn and of Diosi^ of the next gcmis "dth 
SiifiUcmeB is so Arfslant that 1 cannot doubt that some of them 
belong to plants of that genua, or possibly to taxino conifers. The 
greatnuimber of distinct spccies^of these seeds, as compared •with 
that^ known trees which could have produced them, is very re* 
mar]£abl6» * 

0 $fm Trigonocarpum. 

These large angled nu|s contained in a thick euTelope, and 
showing internal etmotures rambling those of the seeds of mo^m 
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TfXJtinefip, There are nunurons spenes as weJl ns allie<U*^ »' 
fined* to the provisiomil ^en^i i JlfhahdocarpuH tfad Catpoliilu^ 
In Tnqmmfarpujn F h«i\t <lt**(ul)ul the internal btnictuie 

of on© ol thosi Si hK nud mtiTiv hni t xaniples Irom the ooaJ-g/ ffl ol 
St, ElKTine, in rmiui Invi bun disinbcd by Biongniarf, b*) tW 
their inUnitil ^truituu is vuy will known i 

« fron^ VNiiroimiis *■ 

it ^ This IS also 1 poM 'inil ^nus l> im Intlo spikes of floiul 
olgins, « in( if wmIi IK Known lo Ju\( bcJi rigid io ChfdatfiA^ 
others jirobably to Sn/dfana 




l I I I AIV \l I JMIII 

rnmihj Sidii 1 viii \i 1 1 ^ 

I'fndfi Ihmniat ] ih ibi 1 mist Fun mdiKlHl i ^peat mimlMi 
of lioisof t!u (nib ndiK>uss\ t< n ill of w tin li^ate i haiaelensiHl 
bj btond li if M irs w tli il m \ isiuln i ns md iiynall^ atFapged 

m vntuil K ws uid l\ <1 luilidlhiu ninid l(a\(s, and i<M>ts of 
the stjgnini; i l\pi - il it s with loinubd pil nnirking tho attach- 
ment ol loj this s]jn i,ll> 111 inj^t I Hxm tnt^s, however, (olJocted 
in tlu ginus Si jd/an r ailntiuv ilnnitns which pass into 
tin^sool till I ( 1 id liiid idti inIum bnninN >lv( d*in almost inex 
trnable u dn i n to di nlnii ! whuh il wiM In nuissir3fcio*HSmi- 
sidii I 1h( \l indiltn ictus l^/c/Voo/ ind tiuseonfounden!' 
ifrith tliun subdivj i n ol Sufithi in b} i \tu nal markings 
Tin imuostopK (hniutu ol tliui tun 1 "What is khown of 
then loliigi md fiint 

% 

1 VhanKf s < j *Siqil( noi h mid Ltpidodindioid TtWik^, ^ 

Tl in i> bi p» mi id (hit tlu inodis ol ditumunlhon tn fo%il 
botany an tuus-^vnil cntluud liom tliosc < niplo^ed in loo^ul bot- 
any. Thi iMholidunst mu t bni kcoiuim to ( lia rafters timved 
from the h ivis, tlu s'l us hit b> their 1 il^ and the internal stfiiit- 
nre^ol tlu stun llu c put^ luld m liltl i t( uu by liofanists m 
deiliertbing in idem plants md much noficluted' them, njjjst ^old 
the fbtht plau III the ng iid of tlu lo sil botnrnst, wbmeas thofrueti- 
fiMwnt feeldoin*pie^u\ecl, and ig^mrall/ obsonre, is of^^ompara- 
iivoly hula service It is to lie iiMnarked <dso /hat in sttoh 
isnl plants as those of tho Palao/oJe, lomarkaldo latbsr tot the dw- 
velopmoht of tho v/e'»otativo thwi of Iho Kprodbettva <>rgans, the 
fot mer ti&o m Importance ab compared* with their value -in the ^•tudy 
of ’m doru pluiitb* ^ 
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Lcjndfxlendrn^ &e., the followinij suifar'es of lUt* 
-tctn may bo^rfcented to our inspocliou : • 

1. Tlic out% Sjurfaco of the epidermis its loaves, but 

i ho leaf- bases ami lettf-soars more or less perfedl^ pr^'semMl. 
On tliis fc^rfaco wo moy reeogmse: (t) tVlhilnr or pro- 

jections of the bark to wliieb the leaves are at f iiehed, Tlu may be 
callod^2r'a/-iase.9, ami tliey are somehnM s very promiiieul. (‘i) The 
actual mark of the attaehnKnt of the leaf silualed in the* most 
prominent part of the leif-lja-e. ^This is tho hnf-Hitr. (fi) In the , 
leftf-scar when well preserved vve ean see one or moio miiiule punct- 
ures o«’ prominenee'ii whi<*h are the ])omts tlw* \ iiseu la r bundles 
pashiu^ to* the leaf found exit. Tliese aie Hie ranudar Hcar<i. 

When the leaves are atlaelied, lh(‘ leal-tifar- aml^vaseulur scars 
canUbt be seen, l^ut the leafbjuMs <an be made nut. lienee it is 
important, ff po^Mble, to ^*(‘1111 s]>cciinens with ami without tlw 
loaves, lu llaltom d speeimens lh(> Inal-buMs are ottiui distorted by 
prii^suroand luaikeil with furrows whn’n must not be mistaken for 
true stniclunii ohiiraeteis. Tbt* leaf-l>ases, w Im li ax in x lud on the 
outer surface of the stem, of course ai^pejii as di|n^sions on the 
mould in the coutamiii^ io(*K, in which the maikiUt^;s ollen af>f>ear 
muob more distimdly Hun 011 (he jilaid itself 

The oulfcu urfaeo of the < pideimis may luxe lioeii rohioved or 
nwf) l>q||ile *t royed by the co4iixeTh‘ss ot the eoubiitiiuc ro( k. In this 
ease the ]eHrbj'.< s are usually pnsorvedon the suila<*i' ol the outer 
or corky bark, but the Iea(-s< ais ami viiseiil.ir st ais ha\(‘ disaiipearad. 
Thisftives that condition ol I jepidodendroid trei‘. to winch the mime 
Kmrrift has bocui atijdied. W he n [dant-* are m this state ear ‘ful in- 
q^tionmay somidimcs disiovei li.tcesof the liMl'-^^-ars on portions 
of the stem, and thus enalilo t In'* /'L/m/rm to* be connected with the 
specif to whicli it bidom^s. • 

B.#Tho outer or corky bark m.iy 1 m* nmoveik exposinif the sur- 
face of tho inner or fibrous arid cellular bark, which in the pJatirs in 
question is usually of | 2 ;reat Ihu kness. In tins casi* neither tho leal- 
baa^ tior the scars ai'c seen, but punetures or little furiows or ridges 
whore thiB wascular bundles entered tlu* inner bark. Speci- 
mens in this state ar« usually saiti to be de(*oitica(ed, though only 
tho outOiT botk is removed. It is oftou difiicult lir determme^dants 
in^Mb Cai&dition» unless some portion of the stem ean be found still 
TOtctinihlli thtilliajfk ; but when care is taken in collecting, it will 4ioi 
iafroquently bo found tlmt the true outer surface can lie racovefod 
from tho oontitininj? toek, 085)ecially If a coaly layer rcproseutijqf tho 
outer beAfintermee betwec^i this and the inner impressiop^ ^eci- 

I 
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mens of this kind, taken alone, have been referred to tlw?*^nera 
Kmrf^a, BotJwodmdrm^ and Balonia. 

4m In some cases, rtliougb not frequently, the oxdfk surface of the 
ligneous cylinder is preserved. It almost invariably presents, a 
regularly striated or irregularly wrinkled appearance, depending 
upon the vertioiil woody wedges, or the positions of the fneduUary 
rays or vascular buntUcs. Si>ccimcns of this kind constituted, aotne 
of the Bndoi/miles of the older l)oiauists, and the genus BcMzfkdm- 
Fli(jhwald a])pears to inchule some of them. Many of them 
have also been incorrectly referred to ('ahirnites, 

5. In some eases the east, of the medullary cylinder or pith may 
alone be preserved. This may be nearly smooth or^ slightly mark^ 
by vertical strun, but more usually presents a transverse striation, 
and not infrequcuatly the transverse conslrictions.and septa ollarac- 
teristlc of the genus Steriibergia. 1 jv>o8c ‘afford little 

means of comiticting them with t he species to which they belong, 
except by (he microscopic examination of the shreds of the iign^us 
cylinder which often cling to them.* 

These facts being i>ruuised, tlio following general statements 
may be madt? respocjting some of the more common Palteozoic genera, 
referring, however, principally to the perfect markings as siJen oi(i 
the epidermis : o 

Sigtllaria, — Leaf-b}is(‘s hexagonal or elongated, or confl^qehtKfth 
a vortical ridge. Leaf-scars hexagonal or shield-shaped. Vascular - 
soars three, tlie two latoral larger than the central. This last char- 
acter is constant, d(;pcnding on tJio fa<‘<. that the leaves of Sigillatia 
hove two or more vaKJular bundles. All so-called SigillarifB havihj^; 
the central vascular scar largest, or only one vascular bundle, shouljl 
^ he rejected from this genus. In yfmng branches of bitching 
; lafim the Icaf-scars sometimes appear to be spiral, but^in the . 
; steins they form vertical rows; interrupted, however, by trftisvii^ 

\ bands of fruiUscam, each with a single large oentmlviteCtil^ 

ecar, and which liave borne the organs of fructification* 

* ot McCoy is founded on this i^ccuUarity. j 

, ; Bgf<'ngodendron,-^Dif[iiv» from Sigillaria in tho leaf^jBcarj^^^ 
arc cirphlar and with a single vascular bundle/ It is a jS 
; ddttbfc^whetlier tltese plants were ^of highejf rank than : 

the pines, or of lower rank 
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atSJfy- prominent. Leaf-scars rhombic or sometimes shield*shapeii or 
> hcart-shapedain the middle or upper part of the leaf -base. Vascular 
scars tliree — thwmiddle one always largest and^ corresponding to the 
single nerve of tne leaf ; the lateral ones sometimes obsolete, 

* In older stems three modes of growth are observcjd. In soipe 
species tfio expansion of the bark obliterates th(i leaf- bases and 
causes the leaf-scars to appear scparate<l by wide spaces of more or 
less vrt^inkled bark, which at length becomes longitudinally fuirowed 
and simulates the ribbed cliaracter of Sigillaria. In others the Icaf-^ 
bases grow in size as the triink expands, so that even in large truitfS^ 
they asw contiguous though much largtir than those on the branches. 
In others the otfter bark, hardening at an early ago, is incapable of 
either of the above changes, and merely bccc^nes cleft into deep fur- 
romiu the old trunks. * 

JjejndojpA^loio£ — Leaf-bases transverse and prominent — often 
very much so. Leaf-scars transversely rhombic or oval with three 
Vascular scars, the central largest. Leaves very long and one- 
nef^ed. Large strobiles or brati(;hlets borne in two ranks or spirally 
on the sides of the stem, and leaving large, round scars {cone’-scar8\ 
oftim with radiating imprc'ssions of the basal row of scales. 

Spiles with long or drooping leaf -bases have b(icn included in 
Lepidi^Moios^nd Lomaiophloios, Species with short lotif-bases and 
C(^-scars in two rows havo been called Ulodendron, and some of 
them httvo l^en included in SigUlaria (sub-genus Clathraria), De- 
corticated stems are Boihrodendron and Ilaloma, Some of ti^e 
sp^es approach near to the last genus, especially to the Lepidoden- 
dta with rhombic leaf-bases like //. tetragonum. 

^ CmtosUgma. — Leaf-bases undeveloped. Leaf-s^ars circular or 
hbiiamoe-shaped, small, with a central vascular scar. In old trunks 
oit '^;i^ 9 lQStigina tho leaf-scars became widely separated, and some- 
^p^r in vorttcal rows. Young branches pf Lepido'dendron 
the loaf-scars similar to those of Cyclostigma. 

— Leaf-bases flat, rhombia; loaf-scars obsolete; 
central. Tho last two genera are character- 

from the trees above mentioned, the follow^ 
may be made respecting other groups ; ^ 
elongated vertically, 

soalj: ,w:ith the leaf-scar terminal and round^ijivjfc':' 

or, 'well-marked vascular scar. ; 

' , litt ‘Asterophyllitea ' 

the with 
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oular scar, and situated in verticils at the top of well-n!arkjid*(<^.^es 
ofthe^slem. » » g 

In tree-ferns thejloaf-bases are large and nsue^ without a dis- 
tinct articulating surfac'c. The vascular bundles are numerous. 
Protopteiis has rounded leaf-scars with a large horse6hc!fe4>haped 
bundle of vessels above and small bundles below* Oatild^teris has 
large elliptic or o\al loaf-scars with vas(*ular scars disposed con- 
centrically. Palj*cptons ,* of Geinit/„has the leaf-sears transiV'ersely 
and the vascular bimdh s confluemt in a transverse band With an 
appendage or outl, ing bundle fielow. Siemmatoptens has Jaaf* 
scarb similar to those of Gaulo])terib, but the vascular bundles united 
into a horscblioe-bhapcd band. ' 

^ % 

Bu^divnion of SiyiUancp %n Au07 dance mth thm 

The following gronjis ina} be difimd in this was>; but, being 
based on one character only, they an of coursi^ m all probability hir 
from natural : 

1. Siyiltana, Brongniart, Type, HigiUarta renifomda^ 

gniartjOi S.JJtonnit, Dawson.— Stem with broad ribs, usually much 
broader than the usually o\al or dlijdKal tripunctate aTeoless him 
disappearing at base, ow mg to < \pan‘'ion of the ->tera, lieofVes n«a> 
row, loitg, thrcL -nerved. « 

2. Jihifiidolipis, StirnbeTg, Tjpe, biuUUafa, Bron^ai^,-*-^ 

Ribs narrow, and oflni tians\eis(ly Miiate Areoles ^jarge, heSAg*, 
onal or shield-shaped, tiipunctato. Jjcaves in last group. Rings 
of rounded kais on the stems and Inane hes mark attachment df 
fruit. It is possible that sonic oi tlu smaller stems of this group 
may be brantlv.s of tu es of gioup ^ ,, 

3. Syrim,od(nd^<M^ Steniboig. Type, S^orgomumi L. end 

^ J3, oculata, Brongniart.— Slcms* iibbeil; arooles smalii eud YUfUdy 

^ and aiiparenlly with a single scar, or throe mosely 
^ These aie rare, and liable to b<» confounded with deoortiOated tftr 
^ * amplcb of other gioupb ; hut 1 have some speeimens which 
tioimbly represent tho external surface. 

4* J^aiulana, Slemlx*rg. Type, Si>gillai4(helfgimi^<A Bmiigni* 
V mt^iiiesrf-bases hexagonal, or in young biancheeollipiiC^^ijSL}^^^ 
withoirt distinet ribs, except in old or deoorticSi||i^ 
bofnC in verticils on tho b^iches bcarml^ 
i « ^ Leaves bomowhat broad and 
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^ JUiodmm^ Goldenborg. Typo, 8. Dawson,-- 

Ribs obsolett^ « Gortioal and ^^I'^aoes striate, VftCKmlar 

scars double, el^gate longitudinally, and alike on cortical and kiner 
surfaces, Areol^ in rows and distinct ; stigiuaria*roots stnate, with^ 
small ind distinct aroolos, 

6 , Cli>ihr<ttia, Brongniart. Typo, 8, Menardi, Brongniart.— 
Areoles hexagonal, not in distinct lows, but having a spiral appear* 
once, ** Seme of the plantb usually roferrod to this group are probably 
branches of Fcmda^ia, Otlicrb arc iMdeiilly frugmouts of plants 
of the genus hepidephkios. 


* 3. lyimval Sfruefuren of Hi gill ana- Skim, 

-N I long ago point(d out, on the ovidenoc of the external markings 
growth, that the sterns ol Higillana must have been 
exx^genous, and thifs conclusion has now lx on lully tonfirmed by the 
microscopic researches oi W illKirnson, not only in the ca-^e of ^giU 
iarm^ but of Lepudodtndta and Vulanwdindi a as w( II. Coulining 
to my own observations, ilirto t>p(‘s ol Htgillancp are known 
to me by thoir internal structures, though [ cannot certainly corre- 
late aU of those with the external inaikuigs referred to above. 

J)tp2oxylon, in which the stcun consists ot a buiall internal 
axissurroundefjl by a very thick inner bark and a dense outer cortex, 
A fine example from the Soutli Jogi»ins is thus »lescnbod : * 

' «T» aXAs of the stem ib about siv ccutmietTes in its greatest 
' ditHUJi'W, and eoubists of a central pit li-c) Imdor and two concen- 
tric oCats of scalarifonn tissue. The pjth-c'yliiuloi-* is replaced 


by sandstone, and is about one cent imetre in diameter. The inner 
C^IiiadcrOf scalarifonn tibsuc is perleclly continuous, not radiated, 
aa^ about one millimetre in thickness. Its vi^s^cls arc somewhat 


but«havo l^n of laige duinuder. Its out(>r surface, which 
SoperateR frem^hat ol the outer cylindtr^is ‘striated longi- 
The outer cylinder, which constitutes by much the 
part of tho whole, is also composed ,of scalarifonn tissue; 
radiglly arranged, with the individual cells quadrangular 
in TJio erobs*har& are similar on all the sides and 

and straight, but sometimcb branching or slightly ^ 
refi|ldw4 "‘^Tba wall mtervening between the bojs has extijnM»iw/^* 
waving lines^ of ligneous lining, in the ms*""***" ‘ 
^WliltoPtson as occurring in the scalarUom i 
fsw snudl radiating spaeejt^ 
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occupied with pyrites, obscurely represent the medullary ray4;jiffMrh 
ma$t«liave been very feebly . developed. {The bundles 

passing to the leaves run neaily honsonUlly; wthmr structure 
is very imporfectly‘preserved. The stem being <nd and probably 
long depmod of its k avos, they may ha\ e been partially disorganised 
before It was fo«:sil]sed. The outer surface of the axis ;;is striated 
longitudinally, and m some places marked with impressions of tort- 
nousb fibres, appau nlly those of the inner baik. In the CTaSS-sec- 
tion, where wtHthered, it sho’ws concentric nngs>; but under the 
•Dsicposoope these ppear rather ‘is bands of (omprofcsed tissim than 
as proper lines of growth. The y at e about tw^ nty tn numbeu This 
tree has an eiect, iibbcd trunk, twelve feet m height iiUd flCtasn 
inches m diameter, swelling to about two loot at the base. 

2. Fanihitia Ti/pp — This h is been well d( scribed by Brongpiart 

and by Renault,* and differs fiom the above chiefly uj the foot that 
the outer exogenous ^oody zom is (oitiposcdof reticulated instead 
of scalariforiu tissue, and the inner /one is of the peculiar form 
which I haA o ch.ii u lei ised as pseudo sc alai liorm. ^ 

3. StgiUaria Viopa — This I ba>c inn'll lated m my paper in 

the “Journal of th< Geological Society” for May, 1871, and it ap-' 
pears to repiesent the highest and most perfect typo of the 
ribbed //ana. This structure I havi described as foHotvs, baa- 
ing my description on a vet) line <ixis found m an erect stem, and 
on the fiagmcntb of the woody axis (ound m the baseaof ofther llfect 
stems; ^ 

a. A dense cellulir outer bark, usually in the state of oompaOt 
coal— but when its struc tine is prcscr\ed, bhowmg a tissue Of Ufiok- 
ened parenchynidtous cells, 

h, A very thick uniui bark^ which has usually in great pSJrt 
peribhod, or bc( n converted intq coal, but which, m ol^ intulbh 
tamed a largo (plant it> ot probcnchymatoaiii tissue, veiy^iitOHgh^aod 
of great duiabilily Tins “ bast-tisbuo ” is comparable vdtR Of 
the Inner bark of mo(}( m conifc rs, and constitutes much of min- 
eral charcoal of the c oal-searns. i 


a, An outer ligneous cylinder, composed of woodnodla, 
•wfib a alnglo row of large bordered porcs,f in^tfie 






















































^ often narrowed and gathered to^tli^, 
, of the rounded radiating marks whiA .^* 

|i^]|i$!'j)pints of inseriion of the branches. At tlfe 


tie usual rounded areolc, probably marking 
brAnehlet. ■ '' ’'■'■‘‘■V: 


jim^iSary braiichlet. ^ , ■, ;! 

slender ribs and disiaiit nodes, from''''^ifei W 
^^^[^ii^'branchlets in whorls, tlujsci bearing in turn; sriidljM 
leaflets much curved upward, and >jhich aro!^’|g| 
*'''|5^d'ii^cross section and delicately striate. They'';il||||| 
etj^thah the leayes of Catamites Suckovii, and aro 
^^Wved than those of G. nodosus, which I bolievO t6b^;^| 
'.'Olosely allied species. ;', ' 

^ hdtices this si)ecies as characteristic of the lower 

|foni|erous in Arkansas. ' 

that I regard the striated and ribbed stcnis.n(^ ;|jv 
representing the outer surface of the 
the case with the present species and with 

other species, and especially those whm^P 
l11^^®TUodendron, no doubt had a smooth or irregular|||ft 
barki but this gives no good ground for the m^IlM 
jfilOanje writers on this subjecjt confound Calamites 

both with AsUjrophyllites and SphenophyUi3it|g 
f&,Vho has studied these plants, rooted^in their 
|''tT^eir appendages Still attaohe*!!, can for ik 
pf the-earlicst geologi(!al studies of the 
fi^amites, wliich he showed tw 

the Proceedings of the Oeologlcal 
* tbe habit of growth as^actually seeh’ W 
S'dii!. Abundant opportunities 

that time have since occurred, th«> WP 
up in the figures in Acaidi^h 

by’s6me'’bdl5ett|st»’^^_ 



tt^i i,rfeorescent foriqs, perhaps &VM 'p 
bssibly the old underground stem$ df ' 

lb thicsk-wallod character in which the ti^^;|t!^|S!j^^ : 

ot an cxogen, and abundance of pseudo-scal^^fS^j^^^W^ . 

while the ribbing of the external surface ", 

replaced by a mere irregular wrinkling. ’ 

Suffici<mt <iisciriinirmtion hiis not been 
ii^tsof the internal cavities of Galamites and 

Pfeijose reprt‘senting other surfaces and the proper ' i :"^ 

PV ^ There Js no excise for attributing to Cala^^|^P. 

'^Annularia, Asterophy Hites, and Sphenophyllumt. sSii;lUo:tiiiSd'il*WSiSs 
f:hav6 not been femnd attached to true Qalamite 
Asterophyllites as descr 




trst' 

shoifs that'th^ leaves^oi^:^ 
which is wanting in CalamiUsVy;:^^^^^^ 
— ^It is perhiips questionable whether th^l^?; 
pli^^jii^^;!lijj,^arated from ^ The distinction 

branches in*pairs, and tliat their whorls of feav^ V 
broader than those of Asteroph^lliiea^ and 
^ insertion on the siem. One little 

is very widely distributed. , ■. ’'<';'‘'";i 

' genus — ineliuh^s sloiuh'r roots nr stem^i^ 
in a pinnate manner, and soiucv^^uit irrcgmlarly. Thojrvl 
in iho ccwil shales, an<l were probably not inde^A 
but aquatu* roots belonging to some of the plant‘ss| 
The probability of this is farther increased by their-^ 
to the roots of Calamites* They are alwayfc 
originally to have been round, with a slender 
of scalar! form vessels, enclosed in a soft, smooth, , 


Bhizooarpe.® ; Gcnm SriiENOi’HyLLUsr. * 

wedge-bhaped, with forking veins. Ftuctif^^i 
spikes, vith verticils of sporociarps. Those, plants arcK;; 
j^tgarded as allied to the CaJamUem midA,^te4’(iphylUtmf l^^j 
grade of Rhizocarps of the type of Marsilia. 'Thev,J 
Ip^^-ahaped central bundle of scalariform or reticuMidfrjl 



SPojAifOiTES. (Spdrocarpo7i, Williamson.) \ ^ , ■ 

^^6 we may provisionally include those roundedV; 
[&|ppnd ill the coal and its accompanying beds, 
\;ii4<5h may be regarded as Macrosfiores or Sporo- ; 
Vlni^ or other Khizocarpean plants akin to tho$^d(^n 
which see for description. ’ . 
g^.rrUnder this we include jsporoea^ 

Clwpteir III. , ■;■ | 
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Tbe Qattertltd ot oi^ have been $\ 

faaS/Weired ^ o ^ 

Witb ve^pocl tb 4ree fttns the oldest knovrti exaxhpUiS are those 
ftorji tiib Middle Devonian of Nt w York and Ohio, wlhioh it ^)ave «de- 
ih the *♦ Journal of the Geological feonoty/* iS^l^and 1S81 
^ these are of sonu inteicst, I h‘i\e reproduced theif dpsgfiptiotts 
to a note app<n(l4*d to ( Inptt r I IT, which sec ^ 

The other forms most luqmnth Oc^uiring m the Caibbnifb^ous 
lere Cauloptens, Palaopims and Mujaphytm^ Stems 
Xhorely masse s of ik ri il loots ait known by the name 

With It fn cute to tin tlassific ition ol Pula ozo^ic f^rtlS, this hl|S 
hithtito btfn qnil< aibitiuv lx in^ based on incio form and Vbnar 
tionof froiuK but ninth ahanct has nxcntly been mode 
knowledge ot thoir liuttifit ilion waninting a more definite al- 
tempt at d issification Ihi ioilowiiig aic pi ovision^ genome tisu^ 
ally adopt td 

1 Vtjclopfern Jlioncrniait — Lcifltts more or loss ronndedsbr 
wedge-shaped, without midnb tlit luivts spreading from the pOfnt 
of attar him lit This giou^ indndts a gicat >anoty of frond^^avi- 
dently of diffeient gent la w 1 1 1 iht ir frnc liftc at ion known ; and 
ot them j>robably poitions oi fioiids tht other paitb pf whiOA^Ifl^ 
bo in tht next gt nus ^ * 

I^iuroplms B/ongiiiail — Pinids jinnutC^. 
leaflets nariowcd at tht. bist nudub otteii not distinct, and 
poanng to\nard tin lpc^ Ninurts tqud and rising at an 
angle P\rn& of this t>pe uit am t)u most abundant in thp 0^*^* 
formation. 

8 Odont ipt} tt% Bi < iigniai 1 — In t hese the frond iS pinnhte^ 
the leaflets ait att ichtd by thtii ‘Suholc base, with the 
proceeding win 11 v from the bust oi in jiait from an 
j(nb, whuh w)on dividt s lut > miMiu*- 
y 4. Dwtyiijdi ns, ( } at bit i — 1 his is a licautifol stylo pf 
i^MletS resembling tlui'Tc of Neuroj)t(n% but the vomo 
IliestWO^h of OMil spates Only a tow species orp known it|i t||^ 

& LmtiuiptmSy Brongniart —Ferns with netted 
midnb, 4 Tid the }ca%bi 
mm Pm <H thwt also, we can boast bnt 
$mttgmart --Tho^ m 
m t&f im djiffindt tp di' 




ilJSkS! 
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, ; ; jplpnat'e, 

c^Jiit^' wdl-deflu^ midrioi|‘)pS 

dividing 'as th«>K|iiF^ 
The ferns of this genus are for the!')pacA 


a ^;i^tlo»s more recent than the Carboniferoiis ; but || 
it^ with, some .doubt, one of our species. • 'ffl; 
Brongniart— This genus includes many of 
e^-formation fern^i especially the ubiquitous 


y|^i™^i6h ' Seoins to have been the common brake of the^OOlsJi^ ; 
.cqrrd^ponding to Pteris aquilina in modern Kuropo iiid/! 

brake-like ferns, pitiiij^te, with leaflets ,oftfe%l* 
narrow, decurrent on the petiole, adherent by their :whQ|e(? 
Md uh^d a||base to each other. The midrib is continuous 
®w|;|^1anid the nervureS nin off from it nearly at right angle&lr 


S ^^^'fhese Jems the fructificjition is known to have been 

Brongniart.— This genus is intermediate between}^ 
The leaflets are atiacdied by the whol^ 
attached to each other; the midrib, though | 
the summit ; the nervurcs are given off 'less ob^J 
\ This genus includes a large number of;^;J 
cm fossil ferns, , ' '% 

Coeppert. — A genus established by Gocppeit for^ 
"^i^bpwis-like fern, with flexuous branching oblique 
pliaiug j^rallcl to the edge of the frond. 

Goepperl.— These are fejns similar, 
feut divided at the margin into mie-fierved lobes^ in t^e;' 
ttebdenx genus Bymenophyllum, I . ;i v 

^l^r^Oemiiz.— This is a genus forqied to inclt^b 
with oval transverse scars of leaves* . ^ 
Lindley and nutton.--Is«,nother genus 
with elongate scars of leaves. , ' V - ' 
^fttti^Includes other trunks of free-fetnlf 

^es, and ordinarily with many>aS]f^^,|^^ 
|||j^iinO' modem toe-fems**, ; \ 
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ri^S'^l&vfog’two 


« Jfc; * ^Tliey 
but sometimes, and: 

I'J^j^ed-as allied ’to ireo-fems. At " 

Magnijicim) has been found, and at 
i (jUf. Tmmile ) ; but both are la^re and not ■« 

I’l^tgO scars bore cones and the smaller bore leiaV< 
iiti remarks, the j)lant would much resemble i _ 

^b .the conc-sviars are thus soioetimes distichous, . c 
iiiOt round and marked with radiating scales ^ in 
are rcniform or oval, and resemble those of ti^^i 
;tfeasbh they may be regarded as more probably" !^ 
that castj th?j smaller linear scars would indicate nwmenil^j'^' 
ibgrial roots. Furtlier, the plant described by ^ ^ 

U(iha is evidently a MegapkyUm^ and tllti vStructure oi 
'|>lain]y that of a tnic-fcrn of somewhat peculiar 
'founds 1 incline to the opinion of (loinitz that thei^ 
were allied to ferns, and bore t»wo rows of large frondfe,\, 
t>«ang covered with ciuarse hairs or small ailrial roots^ 
l^aa diaposed to suspect that they may have crept 
a apecimen from Sydney sliows the leaf-stalks 
,^e^m at an angle so acute that the 
^ii^t* From the appoaranee of the scars it is pro 
4alr of fronds wore borne at one time at the top of tJ 
l^ese were broad and spreading, it would bo a very _ 

ISPo what extent plants of this type contributed tothe^^'f 
of coal I have no means of ascertaining, their tissiae^ i 
i^oal no^ being distmguishablc ^from those pf 

T v tlO. For descnplious of the genus Arch.ceopkHi^^^^^ 
Chapter 111. 
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OF THE EARLY MESOZOIC. 

B ^fey^ical changes occurred at the close pi 'tlitf: 

hg age. The thick beds of sediment that haii* 
plating in long lines alon^^ the primitive copr!; 
Preighed down the earth 1; crust.* Slow Bub^ 
beep proceeding from this cause in the coaK| 
period, and at its close vast wrinklings occurtedili 
by those of the old Laurentian tim&: 
tie Appalachian region of America we have the, 
beds thrown into abrupt folds, their sbal^ 
" * into hard slates, their sandstones into quartzite^ 

into anthracite, and all this before the 
ssic Red Sandstones which consti-^i 
^Host deposit of the great succeeding Mesmjp|dJ 
Ifii’llike manner the coal- holds of Wales anil] 
iii western Europe have suifered similar trqat| 
apparently at the same time. ^ 

|fe3^tig is, however, on both shies of the Atlantia 
iM’^nd on the margin of the continents, to 
imes of pressure, while iif the middle^: a? 
ipnois in America, and in the great interior 
the coal-beds are undisturbed and 


SM^fepetion with this we have an eiftiljs 
character of the deposits, a 
continents,* and prpb' 
MgSi .tbe^^as, le'adiiig to: 
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of that cpniHfy «i« 0I5, j»all^8iv an^ »»ay Ihirw ijjewi af 
low groVl!h,V«»>1j*at they way JwYe boen proteotod hj^ the 
Roows of wiRteh 1?be oyoads havo nsWly fiim|>lo or 
blau«bjing ttowa, pmoato loaves borne in a crown at to;^ ''' 
and frviiii which, though somewhat Tarious in structure^ v 
and arrangement, are all of tho simpler form of g^no* 
Sperwotia typo. The stems are e\ogonous m structure, 
hti^ vdtb deuder wood and thick hai k, and barred tissue, 
or )|>y^perly as tissue intermediate between tills and thO 
4il9^hAariog<dbreB of tho pines. 

'' Tiiough the eycads have a eousiderable range of or* 
'|[aniisationi and of fructificatjon, and though some pointg 
in inference to the Utter miglii assign them a higher 
j^laoe, on the ^holo they seem to otenpj a lower position 
than tho conifers or the cordaiteie of the (’arbonifcrotts. 


Jn the Carboniferous somo of the fern-like loaves assigned 
be the genus Noeggeruihia have been shown by Star and 
Wnisf to have been gyranosiKums, piobably allied to 
oyhadbf, of Vfhit 1 .^, thejr may be ivg luled at least as pre- * 
oursoria JJSkvi ’the ejcadcau tyiM* docs not really consti* 
thte fttt advai’ie in grade of oiaaiination in the Mesozoie, ' 
ahy farther than that, m the peuod now in question, it 
bROOUWe omoh more developed 111 iinmber and variety of 
But tho coulters would sec in tji havb had preced- 


bOtbd <rf it for a long timi' m tl^e Palaiozoic, and it replaces 
4:he Cordaiiis, which in, many respoots 

I greater part of the cycads of tho Mesozoic ago 
to have had short stems and to have consti* t !j 
of woods in which conifers at* rj 
Height. An interestlngjsase of 
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nnd i{;biQh fr6m their &]^|>oaraAoo ^ed ''fossil 
birds* itosts^ by the qaan^men. S4i40> must 

hare uttsSnod a considerable height $o afi id jnqibmhle 

Jpsdini. 

' Hie oyoads, with their simple, thick trunks, ^^suutly 
' ipioked with rhombic scars, and liearing broad s^re^iug 
^crowns of large, elegantly formed inuUato leaV^’tUUSt 
l^hare formed a i)"ominent perl of the ye^tatipd of'the 
/northern hemisphere diuing Iho whole oi the MetOjtieio 
|)erio{L A botanist, liad there been such a por8oU|^t t]w 
time, would have fenud this to bo the ease everywhere^ 
from the equator to .Spitsbergen, and probably in th^* 
sou them hemisjihere as well, and this throug^nt all 
long periods fioni the E.uly 'IVtas to the Middle ijrp- 
tocoous. In a paper jniblished in the "Linnssau TlfafB* 
actions” fori bos, l)i. Can uthers enumerates twenty Spe- 
I cies of British Mesoroie eyends, and the number nug|>i 
^ how bo.eonsiderahly intiea'-id. ' 

The pines jiresc n t soint leal ures of inl CTOSt. We hajm 
already soeu thi'ii connection with the br^flUMwived. ,(3^1'’* 
tintUes, and in the Teimian 'here* are some addiliqUal 




ty [K's ol broad-leaved Conih^rsm 
In the Mesozoic we have 
numbers of beautifnl^^tn^ 
lyith those cleg8n| 
leav'^s characteristtCLm rat raii 
living syiocies, tlie 
or gingko-tree of 
cniions that thia tre& tfltfiim 


now limited ^ 

tott^bum^and North 


> I ' • ^ , frtrits, nsi 

and in Amori^ias fiurai 

'■tot m, jjay-jS M jj;i{ ffff 
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, ‘ t« * H * k 

leATiWiy into gopewil m® j»aio8|;%o Chorb- 

mioU tlie t^io man had any knObM^ M ^fc ; and 
afiviriiiard, in 18^8, a ponodicaL was iwxb]S6l»«4 iiHf this 
bharadfeer by the missionanos. foqno 'ba«(!bli«^ 

. bis borne lu Alabama, with the rest Of bis iribti»'&iid 
imtltiad in ^cw Mexico, whcie ho died in 1843. * • 

^"'Ti^en Bndlulier wafa prcpaifng his synopsis df titO 
I lilottifors, m lb40, and had c^iiblmhod a nnmbor oif new 
toners. Dr. Jacbon Tsthudi, then living with Endiit^biSr* 
nronghl bofoic his notice this luinarkable ma&, and asbS|d 
btm to dcdiuite lliis\t d-woodtd hoc to tlie inemoiy of ^ 
Jhterary genius so ( onspii uons among the rod men b* 
Amonco. Endliolici consented to> do so, and only en- 
deavored to make tin name pionounccabic.by chatigtt^ *' 
two of its lotteis. ** 

Endlichcr founded tlu genus on the rodwood of tho 
Amoncaos, Taxodnun siwpnvirtns of Lamb; and namsdt 
the species Hiqmm sct/ipn riun\. These hees form 
forests m California, wliu h extend along 'coast as 
*as Oregon. Tiets .uc thcie met with of SOO^et^m Bidghtf);^ 
and 20 feet m diamctei. Tin seeds have been bror^t 
to JSurope a niimbci of jeats ago, and we already dSO ia'J 
upper Italy and aiound tho Tiakc of (loneva, and in 
land, high tIo^s ; hyt, on the otbci hand, they bat® 

* jproYod biioecssful aiound Zniiob. , i 

In 1852, a SI i^oiid speeits of Sequoia was disOOf0(|^^ 
“lomia, whicli, under tho name of big tlW, 
a considiiahle celebrity. landley doSOlibOll 
as Welhugtonia qiqanipa, and, in lb® foHo; 
nsne ai d Toney proved that* ft b®t0j 
and tbpt it accordingly sbonld bi^ baited 

S s bt ^ A^bfericaa 
'IklOtiftiM d^t, *tba ; ^ 













THE FLORA OF HU: RARLt WSbO/OIC ms 

iahvos o{ U>o Th'^iV IcMTicti tm fUBi4 

sharp■po^t'^ ^ (i|bli3^ col nioofi fho bi^ohos> (44. Ih 
forwtnf<i xtt i|l>A (isaio way t tifae ^^Ui&ped aotm m itt 
so&c C(*w^ (ilmilAn 

Thefts a», hpwerer, m the early Tertiary ut spcoies, 
vr'bieli fill ep the gap between <V. stmpervirent and 8> 
qmtr^tm^ ®hey are the' S. Cuuttsta>, 8. Ifebq,, 

S, Ur., 8. Hr , 8. Ueern, Lest}., ahd 

& UfqttAis, Lesq. Of these, iS (ouHsia>, llr., is the 
hkOitv eoiBitnoti and most iwpoil mt species It has short 
^slhayes, lying along the bi inch, like » A qfi/pitea, and 
(round cones, like 8. Jjanq'>iloipi and s^npirvirena. 
Borey Tracey in Dcvonshnc has aftoidtd spleneiid s}>eei“ 
‘UtahS 6f coneSf feeds, and twigs, whu h h n e bci u described 
in^e '* "Philosophical Tiansictions ” Moie late!}, Cpunt 
SUpolta has desciibcd spee iineus of cones and twigs front 
Anmiasacu * Bpecimonb of th is sjiee les has c also be< n found 
int^holdieU Tertiaiy of OriHulaud, so that it must hare 
ht4 a wide Iraiigo, It ib very like to the American 8, 











§J4&i|l’^|)pro^& ,neai:/,t^:;th^: 
Bigiffoniea^^''' \ ' ' \;iv‘’ 

become acquainted,,, tip, 
^l^'lSSWenty^six species of Sequoia*': 
^|||||^fe‘are fou^d in tlie Arctic’* 

'^"fe^bed and figured in the ^^Fossir''^tiji^|il 
fl^gion's.” Sequoia lias been rccogni^d;'' 
ti^^eTSn in Australia, but iliifero in tl^jp 
^l^rbtips, the most remarkable record in 
ti^tegetatipn. The Sequoias arc the 
'^the grandest representatives of thefamil|j/i^^ 
after spreading over the whole norttier^P 
^)wi4 attaining to more than twenty spe<aiftti|£ 
drying remnant should now bo confined 
i^giou in western America and to two 8peoiti8‘!|l 
l^'^d memepio of departed greatness.’**' 
aisitpf 8, gigantea still, however, towers above|^ 
L|ipi];^s, ati etuinently the big trees ” ; but, 
^oS^Uied species failed to escape the Tertia^|j|$|| 
llimergences and the disasters of the 
^!^hd genus would have been to us an extin4|& 
l^'l^ati'ncr the survival of the single girf^|||| 
"'^ll&valdne enables us to understand;",/tM® 






j^)cihe trees with fern-like leaves of 
^^"^^^ntative. • , 

[||9C|iiHar and now rare iorms, we'hk^_'l^|? 
related closely to existijttgf 
'"UlTOi^^s,, SO, &at 'the 

















the dd ,, 

[^^I'next chapter wq havq'^J«|^^' 
l^iel'lifo toosfc striking and nB,i;<iil^^J.^; 
Ibi^st-trees of strictly modern t^p^?: 


NpTE TO CHAPTER * 

V'xl APPEND to this ehaptor a table showing the pT 
jof the Cretaceous and Laramie of North Amiiricaj, 
Trans. R. S. C.,” 1885, which see for further 

i*'!' , (Tn Descending Order.) 




rLemnaaDdP&Mh^ 
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CHAPTER' VI. 

j;n the LATE^ CEEXAOEO^^; 

AND KAINOZOIC. 

“v' 

^able faet in geological chronologjr ,tn w 

, of. the vegetable kingdom antedates 

The placental mammalB, the Mgl^|; 
kingdom, are not known till the 
Eoceno Tertiary. The dicotyled6nh|o|. 

PS;, '-which correspond 

^,;^|jiiil|''yegetablo king- iij 

“^'^ar'earlier — in the j 

tlid U^er Ore- / 

r , of the Lower \ V 

' reign of cy- \ 

&■■' holds through- \ 
j^-:Ci]mtaceoiis, hut \ 

^’ that ago there is \ ^ 

* 'ja : proportionate \ 
ie^oiallyof the ' — y* 


Ks'f' n' i V 

Ife*?}*' 



il k •.; ?:' , V, '.i ;. V:f ;■■- U. .. : 






4 -^ 68 .— 

to tnO Hcer. Creta^e^SiiVW|(; 

rtnosed GrewUnd. OwiWf'tnyl 

pposea , A&m 
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LATHE (JEETACJEOns ANt) KAl^OaiOIO. 

f ’ 1* t 

4il$$ ilQTf vVeiiia^n 

<ix^ HttiidPi Eootajoie ij^ Qteeia 

, ^ 0^10^ wmo” of Cfinada) 


Tbtiv yf^ Jme a great and endden inswaraung oi 109 
higher plants of modem types at ilie close of the Ifiwx^ 
GretadeotiS. In relation to this, Saporta, ono of the^nost 
cnihusiaaiio of evoliitionistb,,is struck' by this phonome* 
non of the sadden appcaiauce of so many forms, and 
aOwa of tbeifl the most highly differcnlutod of diootyleh 
^ plants. Tlio early stages of tBoir c volption may, 

ihinito, haTO been obscure and as jot unobserved, or 
tJdjy may hate taken place m some separate region, (ft 
tnoth^ country as yet undiscovered, or Ihoy may have 
heSn produced by a rapid and unusual multiplication of 
doyrer-haunting insects ' Or it is c\en conceivable that 
the apparently sndden elevation of plants may have been 
due to causes still unknown. This last seems, ipdced, 
the 0 t 4 y Oerfen inference in the ca'c, since, as Haporta 
pxuoeedsi to 8 .i> XU conclusion '' Whatever hypothesis 


one may pr(;fu, the tact of the lapid multiplication of 
didotyli^ons, and of their simultaneous appearance in 
a number of places in the nortliein hemisphere at 
tllm«pa^nmg of the Cenomanian epoph, cAnnot he dis* 

♦ * 

described by Heer, from the Middle Ore* 
I <|f Oreenland, are those of a poplar (P. primma). 
l^oh 1 have desonhed from a corresponding hon* 
J^ky Mountains are a SUrcuhtes {S, vetus^ 
ibly^Sdh;^ to the mallows, and an elongated 
(Xr. crasginerve) (Fig, 69), i^hie||>; 

' ' jtn helongwd to a willow rather tlwav 

Mdaly older than tl|»e Dakota 



194 THE OSOf^Cf^Oil. EISTOBT 07 FUETS. 

ol £he trtiiit04 formations 

in 0lina4«» the eastern side of the Jiim^oan conti- 
nent, th Virginia,* the Potomac series is Sn|»possd to he 

of Lover ChetBeoons Sgo, 

» and here |*<mt*ine, as 

jlw already stated, has hvtui. 
s j||a Jv||| an abundant Horn of oy- 

Iwk JmM comfors, and ferns, 

iwl / '* I /i’ll angios|Jfnn- 

iSklwiiVC^ P L/tn ®'‘’® leaves,* which' SiliVe 

’Ollw'i ' r ll • ^ rvi I desihiliWi^ t 

'wllHy' f InthoCanodianBoilwy 

|r f I Mountains, a few fetun- 
1 g drods of feet aboyh'i^ 
T / d beds holding the 

<1 mentioned Bpeme^arlstl^ 

Flo 69 — Stfr aha and Lam phyV m bliulcs of the Mill OhSOlt' 
or SxlWi tht old st Aiiwfiosi <rnw vUihihW 

iaown in tho Crt taco JUf ol i. iiiawla bCiies, null lu 

• OIOS of 

li^av-cs, and corresponding m ago with ihd 
whosie fossils ha\c btcii so well d ('scribed, fiifsii byttw 
and Capellini, «ind aftoivaid by Lcsquerofix* W^\miiy 
bake this Dakota group and the quader-sandstonl? 

Doany as tjpup of the plant-bearing Ceuomauia£l> JttSy 
lotice the forms o^cl^lJng in them, ^ M ^ 

In the lirsfc place, wo recognise hero the 
mr old fnendsj the ferns mid the pines, the 
0Kiied by such genj: ra as Taxitesy Sequoia^ 

HH0hOg and even Pinu^ itself. We also 
yoads, but not so dominant as in prOlti 
^ laiii^palms arc well represented, both In 
>?,tli^''iBOrres|Jondmg senes hjn Europe, 
asuie whi<>h is the charaotenstJo 
A 

\ bptweeuf Wiattsipaltfiij 
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0 

abs9lti,tely oertam, since wo know ttat at present one 
genus may have consi(ler(&?lo wiefcy in ita and, ou 
the othar hand/that plants of different genera may be 
tejy much alike in their foliage* Ther^?is, however, un- 
doubtedly a likeno'^s in plan or typo of struoturoin leaves 
of closely allied plants, and, therefore, if judiciously 
studied, they can be deterniinred with at least approxi- 
mate certaiiil; More especially we can attain to much 
Certainty when tlic fruits as well as the leaves are found, 
and when wo can obtain spocitnons of tho wood, shoWiUg 
itb struotnre. Sikh coiioboration is not wanting, though 
unfortunately the leaves of tiees arc generally fouild 
drifted away from the othei oig/xns once oonnoolod with 
them. In in\ own oxjkihikc, however, 1 have often 
found dotcnni nations of the leaves of trees confirmed by 
the disco\cn ot tluH fiiiils or of tho structure of their 
stems, ''I’hus, in tlie luli cietaceom plant-beds of the 
Dunveaan soiios we have beech-nuts associated in the 
same beds with haves ufeired to Farms, la the fjaramic 
bods 1 dderniincd many veai^ ago nuts of tbo Tfapa 
or watei-clK^tnui, and sulMqiitnIly Lesqiiercux found, 
in bedb m tin Unitid Statrs, haves which ho referred to 
the same genus. L<iter, I tound in colleeiious mad^ on 
the lied 1 )(^t Kiv( r of (\m.ida my fruits and Lesqueronx’s 
leaves (m tlic ssme slab. The iiresonce of treoa of tho 
genera Cari/a and Jnqlans in tho same formation was in- 
ferred fi om iheir leaves, and specimens have sihoe been 
obtained of silu ified wood, with the mjcroscopic st^^WOturo 
of modcTu buttenuit. Still we arc willing j^mtt 
thut determinations from leaves alone^’^e 

lU the matter of names of fo&hj leaveis, I 
atrongty with Dr, Nidibori^t, of ^Stockb^#^ V bis 

— - . — ri,.. * i f y— - 

* G*mt 4)lowHi«) Lm to modp for iLe irf ifpili ^ tbe 

Ate tfiMd. Tho modem hazel (O. meNMt) 4| 

U4T«d,fMmi ^ the (urntb i# |ft4liitimilhii'fea,(ono 

Utd aS«t tNr 
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objection, iiSe-^ 
lea-yesi, 

'I’f^l/'lioyeTer^ that' alnio^ asltflue^l 
is takeiai l^ll^i^^i^d if a plant is called CotylopHylluni '4^- 
Corylus. In either csBe a jndgment-I 

is^gj"’ ■' •"' “ 


one 


its affinities, which if wrong under* thtir’ 


^iig under the other ; and after so much has, < 
‘'iso .many eminent botanists, it seems 

the whole nomenclature for so small 
te an advantage. I wisfli it, however,, 
Understood that plants catalogued on thSf! 
leaves alone,are for the most part referred to.l! 
eorm&'f'^u^a ,,on grounds necessarily imperfect, add:] 
'aie therefore subject to correction, as new ' 
he obtained. , ' . ■' 

, modern genera included in the*.- 

catalogued by Lesquereux, arc the follow^ , 
the^wcet-gum, is represented both in;. 
Europe, the leaves resembling those of tho?; 
fj^cics, but with entire edges, which seems to bo^; 
iqn peculiarity of Cretaceous foliage.* Fopulm^^^ 
already stated, appears very early in Green4::‘ 
:!6ontihues with increasing numbed* of 
^ the Cretaceous and Tertiary. Salix (willow|f 
||k; little later and continues, ^Of the famfj^S 
iiiavc Fagus (beech), Querem (oak)>;ainjl:C 
which appear together in the Dakota u 
Fruits of some of the Bp6qit^$;j' 
^sb ;#ood showing structure. 

7*7 —— 

Wracd*fiflm ' 
liWe ’.leaves Oft^. 








LATKB 199 

Ibur^ -we Tbpres^tod in this age,. and the Ataencatt 
geatts'^(Msa/w, which has now only one species, has not 
one metelif hot several species in the Cretaceous. Dzos^ 

^ Cretaceous genu<iir 





boreale, Dawson, reduefta. Upper Or6taoeit)!a»*;g> 

p,^>;, , -l.l'P 

"'tSSeoies of the beautiful Liriod’endront or^ipf;; 

of a genus which haA several Oretaceoaft; 
. 75). ' The magnolias, still weU J*p>ce-^ 

;|ljn4rip8n flora, were equally plentiful in ^ 
The walnut fmnily were well r^ 
{buttemutf and'.Ch^^-^ 


isii'ii 


f ‘ tS? 


Et hHmj 
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of forms of these pUtote of a wr^ striliing character. H 


IS further to he obsorvod that 



some of th# genera have 
mauj qtecies Ih tho Ore- 
tacooas and dwintUc to- 
ward tho modem. In 
others the reverse is the 
ease — ^they have expand- 
ed in modern times. In 
a immhor there seems to 
have boon little change. 

Br. Newberry has 
given, in the “ Bul]|ptin 
of the Q’orrey Botanioal 
Club,” an infcorosHng 
rhume of the histoljr 
of the beautifu] Lino- 
(hndron, or tulip-ti^, 
n hich may be tai^n as 
an c\.iniple>'of a gonna 
whidi has gonotdonrn 
in importance ip tho 
course of its geological 
history. < 

“The genas 
dendron, ae aH 
istb know, is fhpriMibb' 
cd in tho prescht^dom 
hy a single species^ *the 
tuli|vtreo,* which 
flned to rfiastem 
ica, but grows hW,a11’ 
the area 
tho Iiakes 

the JjSittlijsiprf ibe 

4t]aBtio. It is^a tnag* 
Vittbeht tfee« the 

'JtW ’ ■ ' s 



LATER sgBBTAOEOtB ASp KArNOZOtO. 


a8so(SiatOT^j»MjSi^''''^yie!:^^^ -lieikUCT 'ol iia- glosaV, 'IVr^'f 
shA|j^ ^ ' '■ 

like 'IbAly 'sur- 

pasB^ tTiA and / \ / \ ,' 

folia^^jOf ^ first cou»- / \ \ / j \ , 

60 splendid * I \ \ '^ y f ' ■■^ 


Meekiij 

, (After 1 -osquercux.) 



Fio. 76 . — Liriodendron primmufnl 
Newberry. (After Newborry.) , 


alone in tlie Tc^eiation of the preseni^S’^ 
the wonder of the earlier holauists, but 
sweet-gum, and the great Sequhias of the ||d 
4xuilar examples of isolation, and the. 
'^p:e''‘ptrikihg illustrations of solitary grahdOu-R^Jfvii; 


ripfwi 


,^f||{iies of lAriodendron ara indicated by leavcia ii| 
ii^ilboy clays — Middle Cretaceou»-Hjf New 
been obtained from, the Dakot#' 
ill'i&Rd from tbe Upper Cretaeooua stmt 
. '.dif^ing,, considerabljr 

' '"cts^iStic^ of '/tbs '" 




Vilalii-' 


R^iTi s' t tWi 
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resei^ted b; a single speoios, ^ in tbe Ctotacoons age 
miioh more largely <ievol<)]>ed, having Jnany' species, and 
those scattered tb^nghont many lands. In the Tertiary 
age the genns continued io oxu>t, but the species seem to 
have been roduoed to one, which is hardly to be distin- 
gnished from tliat now living. In many parts of Burope 
leaves of Die tnlip-trco h.ivo been found, and it extended 
lia far south ai Italy. Its presence there was first made 
hnown by Unger, in his ‘ Synopsis* page 232, and in his 
‘Genera ot Species,’ page 4.43, where hd dSscuribM it 
under tho^name of Lirmhudrm proeaednii. Thegentts 
has also been noticed iii Eiirojx by Massalongo, ITeer, and 
Bttingshaufceu, and three species have beet distinguished. 
All those are, however, so miicli like the living species 
that they should ]>robably be united with it. Wb h®ro 
ha've a sinking lllu^tratlon of the wide dishibntion pf a 
species wlneh has letaiucd its chat .letors both of fmitand 
loaf quite uiiel)ang(‘d through long migrations jaad an 
enormous lapse of time. . ■ *' 

“In Euiopc the tulip-tree, like many of its American 
associates, seems to have been dostroji^ by the cold of 
the Ice period, tlii' Mediteiraneau tutting off its rotres/t, 
but in Atneiica it migi-ated southward over tho sonihom 
extensioh of tlie eoiitinent and returned northv?^aEd again 
with the ainelun.itioii of the cbmatc.” 

Lea.veb of Lu lodindnm have been recogniW in the 
Cretaceous of (Ircenland. though it is now a |cde of 
tho worm temperi-tc region, and Txisqaerenx desotiheS 
WVeral species fioin the Uakola group. But.th0v|^h9 
has not yot been roeogmsi'd in the boifamie or' utj pPfi 
Upper Cretaceous of British Columbia. 
aboVh qhoteef, Newberry describes three ^ef^j^pptdes 
from tie Amboy clays, one of whicl) he idtMa- 

ticol trith a Gteenland form referred iy 
Ma-eH of tho Dakota group,. ^Thn* Sfalk W<S[ne- 
rcuifs , epeeiies are ^ bo W genus '‘begins 
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UTEB CBSTAOECrs AND EATNOZOXC 

' « 

m the Oretaoeoitfi lyth IciMit jaihO Aijienoan 

spcom * 

In New Jemy the Amboy clays’^ aie refemdi to tl^e 
sam^ age with the Dakota beds of the West In thes 0 
Dr. Nbwberry has found a rich flora, including many 
angjosperms. The followins' iis condensed from a pro- 
liminaiy notice in the **Bullctin ol the Q'oney Botanical 
Club'’:* 

“TjUo flara of the Amboy clays is closely related to 
that of the DakoU groii]) — ^most of f lie genua and some 
of the species being idcntual — so (If if we may conclude 
they were nearly contempoianeous, tliough tin* absence in 
New tferpey of tho Foi;t Benton and Niobiaia groups of 
the upper Mis^ouii and the apjiaient symlnonism of the 
New Jeiscy marls and the Piiiic gioup iiiduato that the 
Dakota 18 a little flie older. 

At least one>-thiid of the species ol the Amboy clays 
seem to be identical with leaves found in the Ujiper Cre- 
tacoona Clafh <tl Oreculand and A u hen (Ai\ Li Oiia^iolle), 
whidfnot onU* indie lUs i chionologiral jiu dlelism, but 
showsaremaiAableancl uuexjicctid simihiily in the vege- 
tation of these widely sipai itcd couiifius in the middle 
and Jaat half ol tho Cl etaet oils age Tin hofurncal ohar* 

Of^the flora of the Amboy dajs will bf seen from tho 
fettdWmg, brief synopsis : 

. small and dclicato foim^ allied to Chon* 

Ml 



.—Twelve sptues, gene rail j similar and in 
hal with tlioso described by Ilcor from the 
hedanf Greenland, and referted to the genhlfi 
BhUhmia, uniiL Abpuhum. , 4 * , vs 

Cj,*v-dfwo apeoieif, probably identical witaj 


ijbeenland described by Ueer und 
namhii tfiargimtua and P. 
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“ Poorteen flpocios, bolotogbig^ tlio genera 

Mo^^nia, JBrachyph^um, CunninghtuMtii, Pirns, 
qvoia, and others referred by Ueer to JtmipsrUs, lAixh 
cfdrus, Ffswlopiih, Thuya, and Pummata. Of Ifhese, 
the most abundant and nio^t interesting are Motieoma 
ey6lot(Kron—i\\^ most beautiful of conifers— *and Cunniny- 
hanUh'i ekqniis, both of whicli Occur in the Ofetifcoeoub 
clays of Aae) on, I'russni, and Paioot, Orecnland. The 
Pfachyphijlhim w.is alaigo and fat rung ajiocies, withitn- 
hricatod cones, eight inchtb in length. 

“ The .mgiospei his foim about faeventy species, irbich 
include throe of Muquolia, loin of Liriod<ndron, three or 
four of iVn/ii, three of i'llnsitophyUttm (of which one is 


identical with .i (tioeiiLind sppoits), one (^filmfruS (also 
found m Greenland), four e»i hvc^lirt/ias, two i^atuy^rtis, 
one OintiauiomiiuK one ITttUra , with leaves that ar© ap* 
patently idculioal willi tlioM* doseubod by Heer as belongs 
ing to Avdrmmda, (essi/es, Cornus, Deimlqueo, tHoi- 
pyros, Ewahiptiis, rims, J/ijr, Jiudaits, LdurvSfM^i- 
/ipermifd,, Myiua, Myisiuf, Fiuiius, Rhamnyfr, aAd 
others not yd ddeimined. 

'‘Some of the Ai.iliis hid palmatolj-Iobed leases, 
nearly a foot in dumder, iiud two of the tttlip-tJUWS 
{Lirfodaidrini) had leaie'- pute as large as tho|>j> rtf ^h«‘ 
living S])(‘cies, One of the-ie had deeply lobed 
those of tlio white oak. 01 the other, the leaves 
hied those of Ihe le'cenf tuhii-lrce, but wore Jj^rger. $oth 
had the poe uliai euKiiginatiuii and the nervation, of X]i^* 
4sn^'oth 

■'* Among llio mod mlerosting plants of th« 
ate dOrt 0^ Jiauhinia and I/ymenm^ 

the il^t is represented by a latge numhofof 
of tlrhioh m six or loven Inches in dlamoteiif^ fute 
det^ljr htlohed, «md hare tho peculiar 
forni ahdi-»drt#ibttt^f iho 

n>« is’a Ijsaiwi a^ied iin- 
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of the Oretdoeone :Sora. Ko o6in|>osiiie flowers hare bo* 
for\bce^ foond ia' the fossil state, Biid> as iMSThro among 
the most complex and specialised forms of Koresoetibe, it 
hasiioeni supposed that they belonged only to the recent 
epo^h, where they were the result of a long series of form* 

, ativo changes.” 

The above presents some interesting new types not 
lierelofore found in the Middh* Orctacoons. More espe- 
cially the ocenrrenoo of lar^c flowers of tbe composite 
type presents a startling illusirotion of the eaily appoax- 
ance of a vci j clevalwd .ind complex form. Great interest 
also attache! to iliese Amboy beds, as serving, with those 
of Ai\ and Greenland, (o ‘•how that the margins of the 
Atlantic weie oecujtied with a flora similar to that ofidUr- 
ring at the same time lu the interior plateau of Norifa 
America and on t tie Paeifie slojie. 

The bed', at Aiv la-(‘hapfllc are, however, probably 
somewhat ncwci Ihuu the Dakota or Amboy beds, iHtod 
oorresjioml more noailyin age with those* of the OrMiA' 
coons coal-field of V'aneouur J'-laiid, vihoic'thete isatery 
rich Upnicr Cretaoeoiis floi i, which 1 have noticed in de- 
tail in the “ Tnins.udion'. of the Itojal Society of Oanir 
da.’’* In those llpjer (httiecous beds there aipe fhn- 
palins as fa^ noith at least as the latitude of 49% indimtt- 
ing a very mild climate at this period. This inmrenoe'l4 
corroboraied by the Tjijicr Cretaceoub flora of A^pf 
Patoot in Greenllnd, as doscribid by Heer. ’ ' i 

* The dicotyledonqus jilants above referred to trtHSti 
and shrubs. Of the horlMccoiis exogens of the peflo^ We 
know Obvioiidy their leaves are Iqpe likoly 
their into aqueous deposits than the leavei'orfe^" 
^ey ate, bbsidds, more pcrishsble, and m.dpttse!iljnli^^ 
..eounlries thete are comparatively few he]bii«eoti|^&|& 
IflyiiifelKamin^ *he beds <if mud deposited 

o. . .ii yy a*'ii 
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of a woodl and fe treamlet, and bare '’ouufl tloai stored^with 
tho falionISfltfes of troos, btit\i aas m ram to soarcWoT 
the learos of herhaeeoas plants. * 

The climate of 'North America and Europe, represented * 
by the (JonQinanian vegelation, is not iiO]>ical but warm 
temperate ; but the flora was moio nniform than at pres* 
ent, indicating a rory equable climiito and the possibility 
of temperate genera existing within the Arctic circle, and 
it would seem to haye becomb 'waimor toaaid the close of 
the period. • 

The flora of fho Cenomanian is e>cpaiate^ in most 
oonntnes from th<it ot the Scnoni'in, oi niipiimost Cro- 
taoeons, br a marine form ition holding lew plants. This 
depends on great moiemuits oi delation and di])ression, 
to*wbiCh we must refer in the sequel In a f( w legions, 
bowerer, as in the ricinifj of the Peace Jlivei in Canada, 
fhefe are plant-hoaiuii, hods whiih serve to bridge orer 
the interral Ik tween the 


Early Oenomaeian and 
the latir Ciel ubons.* 

To this 0 crral .iNo 
would seem to belong 
the Belly liiter senes of 
It^tem Canada, wliieh 
contains Important beds 
of 9 oaljr bdt 18 closely as- 
sooiai^d with the marine 
Port IKpne series. A 



Fio 7 r> —i/r I? M f Of Uq Upper Cr©« 
tv, CO is^ Soutl kutclu wan Kiver* 
N ituT 0 &i7( a f 1)ia^rai»M oi yenar 
tioiif sh^btl^ enlarged 


very cttriotis herbaceous 

pbnM^ of this gioppi which I have named Bra',enta an- 
obottra m too lieds associated with one of the coals. 
It is a otaas ally of the mpdern B. peUtBa, an aqttatio 




208 the OBOLOGfOAt HLSTORY OF PLANTS 

• ' * . 

and m tdbo said fo be found w Japan, Australia, 

a^ India, a Indtb of dibtnbutiou appuopflffl^ so old 

atype^J-ig. ^6). * 

fu ao far as vegetable life is oonoemod, the tranwtion 
fioip the Uppei (bctacooua to the Teitiary Or Kainozoic 
U easy, though in many paits of the world, and moi< 
ospeoially m westiru Eniopis there is a gloat gap in the 
deposits between the upper Chalk and the lowest Blocenc, 
With rtleienec to fossil plants, htliimper Terognises in 
the Kaino/ou, bepinnin" with the oldest, fite foMatiqns 
— Palajoe^no, lilocAic, Oligoicnc, Miocene, and Pliocene 
Throughout these a floi i, sunilar to that of the Creta- 
ceous on the one h inel and the, modem on the other, 
though with ini])oit mt loc il ]kc nli irities, evtouda. There 
IS cyidcnco, lunvevM, o i gridnal refiigoration, $0 tJlat 
m the Plioeene the iliinites eit the northern hemisphere 
weie not inaikcdlj ditTeient (lom thou present charadter. 

In, the lirbt inslmet an important error was cOtU- 
mitted 1)} p 1^011(^1014 , in leffinng vo Vhe Hiooene 
many deposits le illy bdonginsr to tli''* Eocene.* This 
^g«se fiom the laily 4 ( 1(17 ot the iich plant-bearing 
Miocene bods of Swit^eil lud, md fiom tbe similarity of 
the flor<ii all the w ly fiom the Middle OretaeooUs tp the 
later TcitiaiS 'I’lie difleietius are now bom^ wOtltifA 
out, and w * owe to Mi Staikit (lardncr the credit of 
pointing tiuse out in Englind, and to the t^eologioftl 
, Survey of Oiiudn tint of collecting the matisrfal lor 
j^bihltmg them in. ilic moie northern part of 

In the gloat mteiior plain of America thefi^ xestB 
on Cictarcous a bcncs of clays and *aandstonOs With 
bedd of lignite, some of them eighteen feet m, 

TJdJfwae formerly known ay the lignitmoF Tor- 

tulry, hot topro recently as the Iiomnue a|i|^j^iT5i08e 
bi^ wero doposilied m it* sh or bmdd*l^ lmW> 1 a aa 
internal m or mixp of lahe; «nd «when the 

odtitiAei]t'’Wdfe Ihwir tiiiah at nreattiatMffiteiiaJmvn been 
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shidied boUi in the XJniW StaU«'* aad Canndi^: /mil, 
tlioagh IJi*!!' Slam wns oVigln^iIij i-oferred by nu6t84;afflo 
the Miocene, Jt is nttw known to be Bodbnc or I’aln’oo&te, 
or cwn in part a tmisitiou group between the latter and 
titc Cretaceuue. The tallowing nuuarke, taken cinoily 
from roQCftt papers by the author, f will servo to iJlustrate 
this :* • • 

On tlie geological map of Canida the liuratnie series, 
formetly known a« the lignttic or lignite Ti'rtiary, oc* 
ours. With the exception of a few outliers, in two large 
at^ west of the lOOLh meridian, and <^t‘parafcod Jrom each 
other by a tract of older Cretaceoiit loeks, mir which the 
Inin^ie beds may hawe cxtcndwl, befoH> the later denuda- 
tion of the region. 

A The most eastern of thcsi* areas, tliat of the Sonns 
River and Wood Mountain, extends for some distance 
aloifg the United States boundary, between the lOtJd and 
10^ toeridiaus, and roaches noithward to about thirty 
miles south ef llo "elbow” of the South Saskatchewan 
River, #vbieb if on the parallel of 61 " nortli. In this 
area the lowest oeds of the Laiaiuie are sien to rest on 
those of the I’ox Hill groui> of the Lrjiiiei t’refacoou% 


and at pno point on the west llu*} aie oviilatd by beds of 
ifippene Tertiary age, observed b\ Mi. MeConnolk of 
the (Jeotdgioal Survey, m the (’y])icss Ililh, and referred 
by dn the evidence of mammalian remains, to the 
Whl^'River division of the United SlUtcs geologists, 
Whi(A<^fl[^itie|iarded by Oiem as Lower Miocene. f The age 
of ihVjleMinle beds is thus stratigraphically determined 
to % Fox Hill Crobveeous and the Jjowct 


a;« 
mill 
!t. ’ 

t^itepwtof 


I tiw eUbontc M>d Tsluiible Alports by 
Mml a SMBrt MWaCdt by Ward o# “!Pyji<» Of 
It «| the truited atetce Qe<iloi;i<»l 

\ . » \ jit O 

‘ - I’lasStknit^wtt 
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Mioc^iie, They ato, tfclso undoaot^dly 43ontinaow« with 
thV^Kort tTttioa group of tfio United Sfato^Jf^^oJogists on 
Ibe pthcr side of “the internatjonal bodudftty, and thej 
ooutain similar foss)I planK They aro di'^isiWA two 
groups — a lower, mostly ai*giIlaccous, and to which the 
name of “ Had Lands beds may be gitoi), from the ‘‘bad 
lands^’ of Wood Monniam, where they ore Well eaeposod, 
and an apixa partly aronaecoiis member, which may bo 
named the >Souru River of roroupine Creek division. 
In the lower divibion aro found reptilian remains of Upper 
Orotae(‘onf t^pe, vSih some lish remains more nearly akin 
to tho'^o of th(‘ Kocene.* N(‘jtljer division has as jel 
attordod nmninialian unmiiis. 

' Tho wesiern aiea h of '•till larger dimensions, and ex- 
tends alon^» the t'asteni base ot the Rocky Mottnlains 
the United Sl«iles bonndmy to about ibo 55th parallel of 
lafitudo, and stretelus iar>t\vai<l to tJio llKh morichan. 
In this area, and moie f'specially in ils g-outhern part> the 
olTieors of the (leolojufa al Hnntj of (^ineddi/havo roo 0 g- 
nibcd three diMsion , as follow s : (1) I'he Lower T laratnio 
or St, Mary Ri\or senes eoi responding in its chaiwtcr 
and fossils to flic Jjower or Had J^ands division of the 
other area. ("2) A wuddk division, the WillOW Oriole 
beds, consisttiig of elays, mo ilv reddish, and not t$Cpg^* 
nifiod in the ollifi aiea. (.‘i) Tlio Upper Tidnitnle or 
Porcupine Hills vhvi'-.iun, corresponding in ^ 

acme citenf ih mineral cliaracter, to tho SQUTiij’'"* 8 |vnr 
'hods of tho eatferii area. 

JTho fossil plants eolleefeed by Dr. G. M* }n 

mo 0 ^h‘rn area were noticed by the author 
ajx *0 Dr. Dawfcon'tf report on the 4htll 
and"* a ooUoctSon subsicHucnyy made by Df. 
d^soiidbed in the Report of the Oooiogicfl#!^ of 
tot of the oud 

*1 l^il W .^hll|,^w 4 ^H > lw l >. ^ H » l l A i .4<.I M 1 .1 1 HM bw. 
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especially ^collections itja'lp liy near O^^^Jin 

1883, and by*ofll<!eM oi the Ooiogical Hmrey in 
have been deseribed in the “ Transactions of the Boyal 
Society of Canada,’' vola ni. and iv. 

In studying these fossil plants, I have found that 
tberc^ is a close correspondence between those of tho 
Ijower and Upper Laniiliie in the two areas abovb re- 
foried to rospc'ctively, and that the flora of the Ixiwer 
Ijanimie is somewhat distinct from that of the Upper, 
the fonnot^ being especially rich in certain aquatic plants, 
and tho latter much more copious on the whole, and 
much mojfo rich in remains of fore«t-troes. This is, hoWs 
over, possibly an effect father of loc.il conditions tlian of 
any oousidorablp thango in the floi.i, smee some Ujiper 
Li^mie forms recur as low as the Hi 11} l»i\er senes of the 
Cretaceous, which is believed on sti.itigr.ipliical grounds 
to bo considerably older than the Lower Laramie. 

With refen nee to tlio correlation of these beds with 


those of the Unit d States, some diflieiiltyhas arisen from 
the tondciiey of ‘palwohotjuists to refi'r the plants of tho 
Upper Lanmu to *1110 Miocene age, altliongh in the 
ports of Mr. Clarence Kuie, the late director of the 
United States Ooologieal Snrvej, these beds uic classed, 
ai\tthe ovidenoo of stratigrqihy and ,aniiiral fossils, as 
Uppdr Ofotacoous. More ri'cenlly, however, and partly 
pOrhi^ in consequence of the views nunptaincd by thd 
wrlw since' 1875, some change of opinion has occurred, 
and Uf. Kewberry and Mi. Lesqncreux seem now in- 


elinod-.'iiiji^^adtnit tliaf what in Canada wo recognise as 
Upp^Xw]^ i8,really Eocene, and the Lower Laramie 
«th<4r or a transition group boijveon this^pid''.^ 

tl&oEopdWj^ la a recent pj^ier* Dr. Mewbony givM^^j^ 
conlpami^ v^hlslji ip which he correlates the 
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I^rtimie with the Upper. ^wtocootyi of Vaoco^ivor Island 
thf I'tooe and Maestnoht beds of JBtS^pc, while he 
regr»rde the TTppW Tjaramie as eqaiTaloht to Enropcan 
Eooooe. Except in so far as the eqtuvtdehce -of the 
liOwor fjaramie and Vanconvcr Island beds is oonoomed, 
this corresponds >cry ne.irly with the conclusions qf the 
writer in a ])aper published last year* — namely, that we 
most either lei^ard the I^aramic as a transition OrCtaceo- 
Bocene group, or must institute our lino of separf^tion in 
the AVillow Creek or Middle Iiaiamie dinsidb, Whiph has, 
howo\crj,as jet afi'oided'no fossil plants. 1 doubt, how- 
ever, the equivalence of the Vancouver beds and the 
Ijower Laramie, except peiliaps, in so far On the upper 
member of the former is concerned. 1 ^have also to ob- 
serve that m the latisl njiort of Mr. Lesquoreux he ftill 
booms to retain in tlic Miocene certain formations in the 
West, which fiom their fossil plants I should he inclined 
to regard as Koceiie.f 

Two ferns occurring in these .beds aro fi.‘markahle as 
evidence of the jiiisi-itfiico of siiecws, and of tho pecul- 
.larities of tbtir ancient and modern dintnbution, Qt^ka 
sensibilt'-, tlic r<*ry common sensitive fern cd eastern 
America, is c xinunt ly abundant in the Laramie beds Cvpr 
a great ana in the West. Mr. )Stnrkie (lardnw ^ndd^. 
Jfewberry ha>o also thown that it is identical witl} the 
hhlicites Jh hriih< ks of Forbes, from the early iSooCUb beds 
of the Island 'of Mull, in Scotland, ThttS we Itiave a 
* species onco eommoii to Europe and America, ttat now 
\ in^trictcd to tho latter, and which has continu^ tP 
OVW sdl the vHst ages between tho Qretageeitt Jitod the 




day.^ In the Ijaramio bods I ha' 


the 

t# 


^ o^HtauiMwiiAnii of 0*e Boyal Society of 
tSqStiS 'tH Utt«r F 
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naiod witti spfiiiias aA<)l1»er &»>l maro daliosto lo^, 

the XDodern Jfava^ (Stenlowa) icnuifglta, hut thid^n- 
like its cotqpaaion* tio longer occurs in America,' bui; is 
founJ ill tbu monutains of Asia. This is a curions illus^ 
t ration of the fact that frail and delicate plants may bo 
more* ancient thkn the mountains or plains on which 
they live. 

There are also some very jntcrosting and curious facts 
in connection with the conifeiu of the Ijaramio. One of 
the most common of these is a 'rfiv/aftT arbor vit^ (the 
so>called “cedar” of Canada). Tlie Liiranno stoics has 
been named T. intemijda by Nowberrj, but it approaches 
very closely in its foliage to T. otculmidli% of eastern 
Canada, while .its fruit rcsemhleb that of the wostom 
species, T. glganim. 

SJtili more remarkable are the Sequoias to which we 
have already referred, but which in the Laramio age seem 
to have been spread over nearly all Nortli AniiTica.. The 
fossil species arj of tw types, reprc'-enlmg roi'pecti\ely 
the miraern K ‘liganlm and S. s<mpirviren><. and their 
wood^ a^i well tte that of Thuja, is found in gmit abnn* 
dance in the hgnitos, and also in the form of silicified 
thjpk^, and corresponds with that of tlie recent species, 
l%ejX4r%nue oontains also eoiiifeis of ihe genera Qlgpt<h 
sfrOiNtsli and Tarm ; and the genus FMisluritt 

dr oharaeteristio of the Junwsic and Crota> 

ceouitMwis stilf roprescutod in America as well as in Europe 
in the ^arl^f Eocene. * 

Wn no, palms in the Canadian or Scottish Palteo- 

Btiievo they are found further south. The •. 
bfoes Arc richly represented.. I’erhapf tttO 
most were ihi^e species of Platanus, 

1g»ws dll the sandstones, ami 

whicli, sometimes attaijm 

gamtio sisi dismcift oi( 

The iTisols are b^ia j||^es,^0L 
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and by lou\^os not distingnisbutibl^ifroin 
of\ho modern i^orican specios/ 0. AmitU^na and V. 
rmt’Ota. There are also ehesintiis and oAha But the 
poplars and willows arc s]iccially abundant, being repr<>- 
aantod by no los^. than six species, jind it would Seem 
that all the modern 1 ypos of poplar, as indicated by the 
foWits and venation of the leaves, existed already in the 
Lhramie, and i lost of ih( m ^‘vcn in Lho Upper Crolacoous. 
Sa«M/ras IS rcpicbented by two sjH'eies, and tho beautiful 
group of Viiuniu^n, to which the modem tree-cranberry 
belongs, "iias several line bjieeies, of some of which both 
leaves and berrus have been found. The hiokorios and 
butternuts me aKo present, tlie borse-cliestuat, the ('(*• 
Mpa and Ai'/uiw/ws, and some eunons leaves which sCjm 
to indicate tlie preseneo of tho modern genus S^iphoro- 
rar/mi, the fanovv-b(iry tube. 

The above m.i} snltice to srive an idee of the flora of 
the older Eocene in Noith Ameiiea, and I may refer for 
details to the works ol Neiv!)cny,djes(im^fcux, and Ward, 
already cited. I must m>« add th.it the so-called Mio- 
eeiie of Atanekirdluk, {jntiiland, is ircally of the game 
age, as also tlie “ Mioerne ” of Mull, in Scotland, of 
Antrim, m lul iiid, and of Bovey Traeoy, futhe Sobth of 
England, mid tlie.ttolmdeii, or “ Ileersian ” bed^ of A«I- 
gnini, desTilx d by Sajiorta, In comparing thu Attteiiliian 
Sj«ioimeiis wit li, tin descriptions given by Oardner pf the 
j ieaf-bodfc at Ardtovvn, in Mull, we find, as already gtaied, 
,>Ow>eh*a oommoii to both, The speoios of 

‘ Ginqhu Taxv and GhfpMroifUs are ahio iden* 

‘tjcal or closely allied, and so ore many «f the d|iMlftyiedo- 
nbds leatos, . For example, Plalnnoidet is 

VK^^tlcai* te> A noMtx, aiidTbry/*w pom- 

'* ipon *to bftdtt formations^ as well as FojAiffu Vd 

/», X may add that eti^ 

1 wjien X' first the liKrawdo I have main- 

taiued tytr |Aehttiy with iWse »| tw ?eW TJnioiy’gron]! 
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of Uio StiAies, arA of the '<(> (.aitpd 

McKenzie And Oreenlinci, oum iha( tlio whole^re 
Paleocono ; and \ibis conclusion W nt>w been coVdlned 
by tbe'rcsoatches of (irardner in England, and by the diA> 
fOTery of trtio Lover Miocene beds in ihe Canadian north- 
wes<^ overlying the Laramie or lignite series. 

In a bnllotin of the* United Stales Geological* Sur- 
vey ( 18 dC), Ur. Wliite has established in the West the 
continnORB Btraligraphieal sftfee'.bion of ihe Laramie and 
the Wahsafbh I*iOcene, thub yilueing the lioramio con-' 
fOTfl^bly beloV the Lover Koeene of that region. Ooiie 
baa also described as the Pnerta groii]) a series of beds , 
hptdjing vertebrate fossils, and forming a transition from 
the Ijiaramie t(j tin Wahsateh. White also tcatifles that a 
lumber of fresb-vater mollusks are common to the Wab* 


satoh and the Laramie. This dually settles the position 
of IhO Laramie so far as the United States geologists aro 
COQOemed, ami khows that the flora is to be regarded os 
Eocene if flot'l’piier .Cretaceous, in harmony with what 
hae bdtm all alo.ig inuintaiued in ('an ida. An imporiant 


r6»wn^ of the llotu lias just Iwen isMiod by Ward m the 
buUfijtins of the United States Gcolopieal Survey (1887).* 
^SeioTO leaving this part of the subject , 1 would dopro* 
>Ofio the'tromark, which I S(>0 occasiounlly iifadc, thatfoAdlf 


of station, and also tlial; there is a generic 
^ M tlie flora of the norlhoni hemisphere, from 
td th® modohi, yct these local diflei^ 
^milarity are not of a nature to 


mm 


rojeaaji 

aJliMilfiiMH 


es ae towage. Ko dodbt, so lototg^ ^ 
^ed obliged^ in deference to anthe feW 
fR|»Teetigatto»» Kmited tf^a 
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iJX%^jpeotiTe of Btratigi^pbi^al i^^ic enbjccl 

loiLitiB ^Bological itapotianoo. Bat, whoa*^ good scnc^ 
obtajnwi''jn auy one rogjofa of soiho exiebt, tlic 
Oijiso boootneB difforont. Though there still much im- 
p^feotiOa in our knowledge of the Cirotaoeotis and Ter- 
tiary floras of Canada, I think the work already dopo ib 
aoflloient to cuablu any coin}wtent observer to distinguish 
by their fossil plants the Lower, Middle, and Upper Ore- 
taoeoufl, and the latter from the Tertiary ; and, with the 
^»id of the work already done by Lobquerelix and New- 
berry in ,fho United States, to refer approximately to its 
true geological ])osition any group of plants from beds of 
unknown age m the West. , 

An important consequence arising fyom the above 
statements is that the jicriod of warm climate whlbh 
enabled a tempi r.ile flora to exist in Greenland was that 
of the later Oretueoous and early Eocene rather than, as 
ahttally statc'd, the Miocene. It is also a question adnuit- 
ting of dibcussion ivliother the Eqeone flora' df ktltades 
80 different as those of tJreenl.ind. Muekeiwie Bivor, ‘north- 
west Caiiida, and the Unitod Stales, wore strictly oon- 
tiomporaneous, or sueceb-no nithin a long gCOlpgioal 
period in which climatal changes were gtadnaJly pgo- 
cooding. The latter statement must ajiply at^lptuHt t» 
the beginning and close of the jicriod ; bat l^s^ts 
Ihombelvea have something to say m favour of OOl^toni- 
{Kiranoity. The flora of the Laramie is ntft, a ttopipal 
, tn|t A temperate flora, showing no doubt th{|t a' mnob 
iHlIKr^^nquablu climate prcvailud in the more kdi^betn 
of America than at present. BnJ,<lhiB e»3(<^^ty 
of diibatji) implies the possibility of a great (jemp^Wl 
part of plautsrr Thus it ^ 

probable that in a 

somettJiMi fldwi ekt^nded o&s 

throttgb* tho 4|;nc^t tj^ntral platoim ^ to tSie 

boiith, «jd(^ ookst of 
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Euro 2 JC. i^lt iB also to bo^olM^rvDd :i« Gordapr 
nut, there ore aomo dlBleiteDw rjiUeatiii|( a divpin^ of 
climate between dreenlaud and Englimd} and et^ be> • 
twoPL. Scotland and Ireland and the eontli of England^ 
and we have similar differences, though not strongly 
marjeed, between the Laramie of northern Canada and 
that of the tJnitod States. When all our beds of this 
ago from the Arctic sea to the 40th parallel have been 
ransacked for plants, and when the [)al.eobotanists of the 
United States shall hare succeeded in unravelling ilio 
oonlittsion which now exists In'twecii I heir Ijuvamio and 
the Middle Tertiaiy, the geologist of tlio future will be 
able to restore with much certainty the distribution of 
the vast fores^ which in the ciirlv Eoeinie covered the 
ribw bare plaitis of interior America. Fuithcr, sinoe the 
break whioh in western Eurojio leparatos the flora of the 
Oretaoeons from that of the Eocene doob not exist in 
America, it will then bo jiossihle to tinec the buqoossion 
from the MtsoKoic flqj-a of the Trias and of the Queen 
Oharlivtte Islands and Kootanie borus of tlie Lower Ore* 
tapeous up ti* ih* close of the Eocene; and to detetf' 
mine, for America at least, the nunner and conditions 


under which the angiospormous floia of the later Oreta*^ 
sneoeeded to the pines aiul eycads which oharao- 
teiis^ fho beginning of the Gretaceoiis penodliin In BO 
far <S l^firope is concornod, this may be more difficult, 
Wf^ Of continuity of land from north to south 
saeidf (Wti to have been fatal to the eontinuance of some 


plnhtiB changes of climate, and there wore also 

(hpB^inozoio period inTasione at certain 
and east, which did 

dtaonrM lextent mvdmerioa. * ^ . i "'H 

bn'" the ^psrtiary floras of iddstipkif' 
and holds that thh, of* 


‘St’’* ?■ 
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^tfertwy/oB a whole, w^of^a generaUgecI ^^haractor 
fortes now cofititied to the soothern and nWherti houii 
> ‘^I'espootiVoly being then oommon ^ both. I 

would thus eoem Unit the present geographical diro^sifcic; 
mtist have largely arisen Ironi the great changte in cli 
mate and dUtribulioii oi laud and watoj* in iV late. 
Tertiary. 

' The length of our discussion of the early angiosperm 
^ons flora docs liotjicrinit ns \o trace it in detail throngl 
^'tho Miocene and Pliocene, but we may notlco the con 
iiociion through ilibse in llio next chapter, and may refe* 
to the magnitieent pubJieations of licer and LeHij|acreu3 
on tl»c Tertiary lloriis of Europe and America respect 
ively. 



CHAPTER VII. 

PLANt<3 THB TEBIIARY 10 inr MODERN PERIOP. 

Ir ni$y be well io bopriti thib cLapier with iTskelch of 
tbe general phjsical and geological coiiditionb of the pe- 
riod wbicb was cluiraoloriwd by the acl\cnt and 
Won of the dioof jledonons iues. 

In the Jniabsjo and tailicst CVotacoons jieriod*? the 
pre^alenco, OTor the wlioU of the noil Ik in liemi^pheie 
and for a long tiine> ol a raoiiotoiious assemblage of gjm- 
noepermous and aciogcnous pJ.mls, nnjdies .i imilorm 
and Muld am't fa(ilit> loi intdtomniimKationin 

the nSrtb 1'ov\ajd the end of tlu Jui esie and begiiirang 
of tl^e Otetaecouhr the land ot the noi t hci u h< m^iihoro waa 
HSEiipning greater dimensions, and the climate jirobulily 
hooomlng a little less iiiuioim. IVfon the close of the 
^ rjo# 0 r C'retaceous period the duotjlgdonoiis flora soomn 
to have^oen introduecd, nndei geoaiaphieal conditions 
t^ermiited a waim temperate diioate to extend m 
far wortb Ssuroculand. 

Ib tbo Oenomunian or Middle Oietaceous age wo find 
the rtortbem tenanted Tvilh dicotyledonoue 

. jfreea aJKed ^ thobo of modem times, though 4ill 
indiogl^ng climate mneh warmer than, that which ali 
^ la this t1|e, extensive but gradaaj 
Cia<iicated by the proTaloucu of 
iixA mai^ OTor the sarfaoo ^ 

nents; 

tainSbir and Iron: 
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\ , ' t, ^ 

lldiiltis ioe^ and a teia]) 8 iato jp.dra' of great 

riohinatn.to iKretaU^far to the aoHh, and e^ehially along 
tHie SE{ttQet^ 0101*^8 and otteueioas Ot the,(i^oamt)olar 
land. These seem to have boon the xthytrieal* conditions 
which terminated the cxisionco of the old Mesozoic dor# 
ahd introduced that of the Middle Orotaceons. ( 

A0 time advanced the quantity of land gradually in- 
ofeaeod, and tho extonsion of new plains along the older 
ridgcb of land was coincident with tho dopositioii* 6f the 
great Laraoue scrips, and with tho originahSn'C;^ its in?- 
cnliar floiva, which indicates a mild climate and Oonslder- 
ahlc variety of station in iiionntain, plain, and swamp, 
os well as in great sheeib of shallow and weedy fresh 
water. 

Tn tho Eocene and Miocene iieriods, the continenls 
gradually assuiuod their prosimt form, and the Tegetat|on 
became still more modern in aspect. In that period of 
tlm Eopeno, however, in which the great namnilBlitio 
limestones wore deposited, a submergence ox* land pconired 
on tho eastern contimmt which must have assimila^icd its 
physical conditions to those of the Middle Cretbceous. 
This groat change, allcelmg malcrndly the flora Of JBu- 
rope, was not < qnally «reat in America, which also by^he 
north and loutli cxtenbion of its moaniam>ohajdS 
mitted movements of miaration not pobsihle tjhB Old 
Wofrld. 1 ‘Vom ^thc Eocene downward, the n'tnat^f^ Of 
^and-auimalh and plants are found chiefly {u*'*tal(p<ba«ins 
t^Opyiug the exi>.ting depressions of the land, i^otlligh 
fnoi^ oxtcnbive tliun those now tomoiniug. tt Mso 
1 ;!^ mirtte In mind that the great foldingStSind 
il;e uhuii of th^ earth which occurred at thO M dtliie 
U which the flmd clovaiiod ol 
as ih« Aiplt ajn$ tbe^IkKihy 
nentl;^ the itoyttuidf 

TbOit»‘Statedi#'ti(,lrdise, the 

precise eqvilii^ill^W ot ftiipid ^ dif- 
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ferent l^itudcs, cqaabV tlio ^lyre 

mast have stmt iviJleroDce in procecdt- 

lag from nnr^ti: to south. Jf, thofeforo, as lei^s tn 
every way jirobahle, the new npocies of plantsrorigi* 
natecl on the ArciiO land and spread themselves sontb- 
ward, this latter process would occur most naturally in 
tim^ of {[Tsdual rolngcration or of the accesE^ of a 
more extreme olim(|to — that is. in Imics of the elevation 
of ]a«4 in, the temi)eratc»ldtitud(s, or, conversely, of 
local doprdlsion of land m the Arctic, leading to invasions 
of northom ice. llonec, the times dt the prg^lenco of 
partionlar types of plants in Iho far noith would precede 
those of their cxtcnsioii to the south, and a bora found 
fos^l in Grcenlan 1 might be suppo'-od tr> be somewhat 
elder than a sunilar flora'whon found further south. It 
would seem, however, that the lime required for the ex* 


teflsion of a uow flora to ih extremo geographical limit is 
sO small, in comparison with ihe dnrutiou of an entire 
geoiogioal fionci, that, practically, this difference is of 
httleenonient,*v>r at least docs not amount to antedating 
the Arctic floi > pf a particular typo by a whole period, 
but only by a fraction of such period. 

It does not appear tliat, during the whole of the Ote- 


, ^i^ooduB and Eocene periods, there m any otidenco Of suclt 
raftdgl^ihtion as seriously to interfere*with the flora, btlt 
pKrj^^libo limes of most considerable warmth are those 
of pmm^fan group in the Middle' CrotacoOns, and 
thdW|t|<^ hitor Iiaramie and oldest Eocene. 

li #Otud appear that no cause for the mild tempera* 
needs to be invoked, other ifaan 
’ "thorn of *land and water which tho goolog^ 


indicaito. A conditidn, for exam;^ 
‘ which the high land of Ores^lll^ 
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aHp\ing of the gro'wth of a,4w|^irat(!i'flora in (^iroonland. 
As l>r. Bpovu has shoiFn,* an^ ae I Baro olpcwheiv 
atgih^, Iho absooi^o of light in. the Atcilo Wintor it no 
disadfanhigO) since, during the irinter, growth of 
deddaons trees is in any case suspended ; the con- 
sent coixtiunaueo of light in the summer is, on the con- 
tjpmry^a very great stimulus and vidvantagc. 

It is a remarkable phenomenon in tho history of gon- 
dii of plants in the later MetoKoic and Tertiary •th'al the 
older genera appear at onei* in a great numbrif of specific 
typos, wlych beeonSfc reduced os well as limited in ratigc 
down to Iho modern. This is, no douiit, counecr(>d ryitli 
tho greater dillereutiation of local conditions in the mod- 
em ; but it indicates also a law of rapid multiplication of 
Species in the eaily life of genera. The distribatiou Of tfie 
species of iSahsliuna, quota, Platanm, iia^ia/tas, Zfrio- 
dimdrou, Jllatpiohit, and manj other genera, affoi'ds to- 
markable proofs of this. 

Oray, Sajanta, IL'cr, Newheny, Lcsqaereux, and 
Starkio Gardner base all ably disen'-'-ed thhse points ; t>nt 
the continual imre.iso of our knowledge of tho serefttl 
fioras, and the romo\tvl of eiror as to the dates of I3»w 
appearance, must greatly conduce to cloaror and tRioro 
definite iddis. In ]«irlicular, the prevailing opinion mat 
the Miocene was tlu' ])erio(l of tho greatest ostensieniOf 
wwmth and of a tein])erato flora into the Arctic, JJjwt 
_ ba ahandoiied ih favour of tho later CjMncCOt^^imd 
'^fcpno 5 and, if 1 piifelako not, this will be fpnnd jK?‘\’ac- 
better with tho oMdcnce of general goolojgfjr lJa|tlf 0# 
fossils. o‘ 

* jTn ^!hm various revolutions of tho later 
and Knihdsoic* period's, America, n;. Din Gtay^^Veil 
has hadthoadynntagec^ aotM|to«;|^ 
of h^hlmd fidirih to south, Ii^«i4l|{ri^<^riil‘e 
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rclugo to^Umts in tim^ qt ewboiw"^"*'*., f moalsiof 
choape Ur thg* Booth in fcitft^s li, r Jj ijjDWtion. lionce, 
flio gn'ator cOAtinnity of Ampricaai togolntion*anrf I he 
'.unoval of goaera liko ^k^udta and Liriocleiuimi,mh,ioh 
havo ]K>risbod in iho Old World. Still, there are dome ex- 
ceptions to tins, for the giugko-treo is a case of snr\ ival in 
Am* of n typo onoe plentiful m America, but now ejtinct 
there. Eajttom Asia has had, however, some eonsiderablo 
shaiamm^same advaniagn possessed by Amorioii, with 
the oddHThiiiK referred to by (jr.n, of a bettor and more 
insular climate. ^ ^ 

But our survey of these physie.il conditions can not hO 
considered complete till we shiill have consideri’d the 
gpoot Q-lacial ago of flic Pleistocene. It is certain tliut 
throughout thcHater Miocene and Pliocene the area of land 
m the northern hemisphere w.is inere.isiiig, and the largo 
and Yaried oontmeiits were tenanted by the nolilest vogo- 
lataon and the inrandesl forms of mammah.in life that iho 
earth has Wor, witnessed. As the Pliocene drew to a 
close, ^ gradiKv' diminution of waimth e.ime on, and 
mdro especi.illy adless cqii.ible climate, ,ind tins was ae- 
uompatuod witli a suhsidenee oJ the Kind in the tempeiufe 
ro^O]^ and with changes of the warm ocean -currents, . 

^ThW gradually the summeis bee.inie eia»kr and fcha 
wiijd»ts ‘longer and more ^evel'e, the hill-tops becamh 
ooy^rea with permanent snows, glaciers ploughed their 
into the plains, and masses and fields of 
f|oi$||pg hni hooled tho seas. In those circumstances the 
rjoW #A^,a)i(We deUoato forms of vegetation must hove 
hesft' tp ^eath or obliged to remove fartlier south, 

* • dlid iil’jji^akhfcBivetegions, hemmed in by the adva^dsi^ 
of iie/>hehand and land-ioe on “tho otheA th«^ 

I'Tiji,, yegt^thtion was not oltoi^eir 

cAtiubt. of Hhxjeo in in 
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tMjuViDB of 4 moderaiio clitbate aod coriain boreal ami 
arctic forms mpvmg sotithVard oontiaaeil to^xist ben 
and^bera in Bomcwbat high latitaHos, as similar 
plau^ ROW thrivo in Orinncll I>aRd within ilight of th(‘ 
snowi of tile Orceiilund moaniains. A remarkable BUin- 
mary of some of these facts as they relate to England was 
given by an onunoiit English botanist* Mr. Carrathefs, m 
his address as Prosidonl of the Biological Section of the 
British Associatio i at Birmingliam m 18il6. AtiQr^'mer, 
on the coast of Norfolk, the Celebrated forosttnh^ ^ new- 
er rilooj^o ago, aM containing the remains Of a copious 
mammaljan fnnnti, bolds also remains of plants is a sfato 
admitting of determination. These have been collected 
by Mr. Ki'id, of the (loological Suivey, and wore reported 
on by Carrnthoi-s, who slates that they represent a B9iiie- 
^ what colder temperature than that of tho present day. X 
quote the following details from the address. * 

With reference to the jihints of the forest-hsd Or 
newer Pliocene ho leinarkh as follows : , «, 


" Only one spceies ( 7’raj>a natansi, Wslld.) has^ disap- 
peared from onr islands. Its fniits,^ which Mr. Rlsid 
found abundantly in one locality, agree with those qf 

. plants found nntil recently in tbelakesof SwodCRv 


species {Prvvus Rpeno^a, L., OSnanthe S: 

Po/fimogeton jttnbphylhis, 8oh., and JPinitt 
are found at present only in Euro^ie, and R dfth 
mogefon irich»m<>, Oham.) extends also to<lil<gth ASoibris 
'. 00 } two hiiocios (Pevredanum palmtr^f Mnenoh^ 

aylv<'t>(rii, L.) are found also in Siberih* W|j|||[pir 
{f^gni'iorba offuimlis, L., 

aanguifiea, L., EvphorUa 16 ^' 

I*, and PotqpM^tton crppmn W, qjetend 

of 1^} 

.sp«ioklSSJ».#%/oU6d 

te 
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iktendod fiMP mto tpmiH'i'W topemd, waa not ifnvorablo (o 
ve^tabto lifo. But in eotne looalit^Os stnitiliGd 

plau4^iH}iQaiu8 later Uiaa tho Qlaciol eporh, 
yo^lndioathig that the g?eat cold hadihot theucuflircly 
disappeared. Tn the lacustnue beds at Holdomess is 
found a small birch {Ihiula Ti.}» now limited m 
Qraat Biitjjii to some of tbe mountains of Bootiand, but 
found in tbe .nftie legionsof the Old and JSfoUr World 
and on Al]«ne distmts in lUuiope, and with^liW‘««WA 
paUus, L., (Jntivui. rohur, Ij., Vo) yius'^VbUaim^ L., 
AUul^^yhdtndvt, L., and l‘iiivs iyh'eUrhf li. Jn the 
abito oLiy-heds ai Bo\i\ Tiatcy ot the same age the) e 
occur tho kaveis of Aidnstaphylo^ itva-ut^/, h., tllico 
sjiocieB of willow, M/., Saht tiiuna, L, S. mytHlhdd$'i, 
II, and /S', pohuis, Wahl., and in addition to oUr Aljflne 
lietula nana, L , the nioie ianuliar JJ. alba, Ik TwO ot 
these plants hax' U< n lost lu our flora from the change 
of climate Hi it 1ms takin place, su., iSalix tpyrltlMifi, 
L., and /V. /w/aiis, W.ilil , and (i(fula .mtia, I** has ro- 
trt'atcd to the mountains ol Scotland. Three* ollbers 
{J)7yas odope/ahr, L , Ar(fosffrphylo'> um-un%, Ik, a{ld 
t>ahx h(tbat((t, L.) h.m withdiawn to the mount^lUa pf 
northern Enelmd, AVxles, and Scotland, while t^e tfU- 
maintlei arc Vtill lound boatleiid over tbe country, 
withstandi'i^' tin* dnorsc ]»hysical conditious 
tbese plmts bne bum buhjittcd, tho xemidfla 
in thcH* beds pi < sent no cliaractors by WSSfihh Wyoun 
W distinguished ,trom tho living reprosentattvuii.ef the 

On© of the insLuicea referred to is y*ry At 

9?riioo;j the arctic beds mt diruutly <m Jt^^p hotd- 
ii^tth© nob* warm tempomto flora oil thf ; so 

t&t Imfe Vm hut© the ondeuoe ©f fostdi the 

ehuug© txpm thb nhmate of thb Mtetio 

linds, iKhd thomhdoni 
of a wanh tea^^»^!^^^fe^s9. 


f 
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hi Carina, in the r*tei8fo(?ono Vn )Atu’ > tlib Lei Hi 
clays, mteivetifhg the lo'vci bonldet day and 

the 8a2rK*d\a aand, wbiob Lolctij bfculdets, tltem^are 
beds folding loaail in .^ome places anlomnxednvjth 
bca-shclls and bones of manue fislies, showing that thoy 
Mere diiltod into ilio tea at a time of bubniorgenoe. 
These remains are boreal rather than arctic in charofJtor, 
and with the remains of dntt-wood often fotind in the 
bouidr'’* serve to judieale that there wore at all 

times oaso^t^liaidy life in the gLu lal desoits, just as wo 
find those iu polar lands at the present Tlay, I eoMtHIbuBe 
fiom a paper on these plants’** the iollowing lacts, with a 
few additional note^ : 

The importance of ^ all information beinng on thp 
tomperature of* the Post -pliocene penod invests with 
much intt'rcst the study of the land-jdants prcscivod m 
dep(teits of thib age. U iiloi tiin.itcly , these are few m num- 
ber, and often not well preserved. In (\uiada, though 
fragments ofitlia woody jiartsof plants oetaMonallv occur 
in ihOdmarino oli^s and saiuK, thoie is only one locality 
which has alIor<h ronsidirabh* ^juantiiyof lemains 
of thc(lt more perishable paitb. Tins is the well-hnoiva* 
deposit of Luda clay at (Iicon’b Cudv, on tiie Ottawa, 
ycl^biTiSted for tho poifeelion in whidi th(**''koletons of 
the and other fishes are piesoi vod in the calcaireotis 

itfibedded in tUecIny. In similar nodules^ con** * 
appajr^.fi/tly in a layei some what fi>wer than that 
holding tn<st ichthyolites, remains of laijd-plants are some- 
what ^bhbd^tit, and, from ihoir association with RhcJla of 
^em to have been wash<4 down from the 
"lidid jsra^r* • The cucum&lanees would seem 

have bjMu fr^u those at pifeaont cxijaititog^ 

in the Qa«p^ Basin, where I have dro^^I ^ 

from m deep water, liviwg 

- ■ . 
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i^iocijrfpUB of Leda UfncdMlc^ tilified with ictoai^ of land- 
pUots. *« 

folluwiti^^Are the specio? of piabts locogiuscd m 
IhoD^dodtiles : 

1. Drovra rofnndi folia, Liim. 1ft a c^careous noduk 
tropi Oroon’b Creek, the loaf only pjeservod. Thib plant 
tif oommon m bogs in Canada^ Nova ftoofcia> aftd 'Now- 
foandland, iiid tlience, according to Uookor, to the Arctic 


CJiclo. It IS also European# 

2 Jem 'tpicafuin, Lamv;. (Anr mon^ait^, Alton.) 
Iieaf*v»ih.i nodnl^ fiom Oiecn's Otw'k. EouimI in Nora 


Scotia and Oauada, albo at Lake ’Winnipeg, according to 


Richardson. 


3. Potentilla Cavadmns, LJnn In ftodulea from 
Eicon’s Creek ; leaves only pres(iT(d. i hove had some 



Fio 6 j/// A/ ?/ 
n<m i l€i$to(.^ui, ( mi 

«d>k 


dilliculty in detemmuftg these, 
but bili< \ c tboj must he rofdmd 
to the bineies <iboVQ named, or 
<o P simpler, sajjiposed 

b^ Jlookci and Cray to ^ a va- 
iicty. It occurs in Canada and 
New Ell Jand, hut I hate no m- 
foiniitioii as to its tAngQ north- 
ward , , 

rey and Gray. Xieaf*ift nodtde 
at Giocn’s Creek?** Abhudkftt in 
Now England and in C^ada, 


on Tvakc Hnron and the Saskatcho'imii acdolt^g to 
^nhwdsor (Vig 77) » ^ ^ 

& JPopulns bahamifera, Linn, LoATe& nn4[WnoBeS* 
in at' OroenN CreeU I'his is thjjr tie most 

and its J,eftW aie of aaa^ jdjiiKW from 
US? ia doid and exjwfioci bitnatwtm/ iqiecies 

lb N(nt|i^ AMiman «|td 4Aiatib,Ah4 Eng 

land and aktenda to thn Jpm oiiMteAmid is 

\ V * 
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tlfjo rirejr OtiwwB, wjjoto it Hows over tbs JjodsC'outaining 


and Oram inf a. Vj^gmOOts in nodules 

froia Oroon’a (Ircek appear lo belong to plants of these 
groups^ bni I eaunot venture to determino thoir species. 

10, Jf'qui'itium icirpmdei>,Jiihch\. Fragments ii» nod- 
nlosi Qreou's Creek. Tins is a widely distributed sjie- 
oies, oeenrring n the Northern Slates and Otoada.^ 

11. Funhvah^. In nodules at Oreen's there 

oooujjBomewhatsplentifnlly, branehos of a moss appar- 

eiitly of the genus Fon 
tinali 1. 

, 12. Alffa, "With the 

plants iiliovo mention^, 
both at Green’s Crook 
and at Montreal, tb^re 
oeeur remains of sea- 
weeds (Fig. 79). They 
wni lo* belong to the 
genera Fiitus an8 Vl»a, 
but r cannot dstsmino 
the specios. A tliick 
stem in one of the nod- 
ules would seenj^ to indi- 
oato a largo Ifitntmfia. 
With thc^boye tbfitowe 
^ found at Grin's Oroek a 

ntiipabor of Cingmoiits of leaves, stems, and lmits,Vhileh 
ti^havo not been able lo refer to their SpooieB. nrintoitallv 
on. iSioOOUPt of thcii defective state of prdson 
ifono of tb<^ plants above moottonod is pi 
and the /issoipblago'bBay 

laed ‘w B SeJtKJtion from the present 0|j(tmd <4 «Mne 
of the mm speoios having northern 

r^iugo. Gre^^tl is in % of C/anada, 

ncdi to the paroM 46% and aii looidotlial setcction 



lnG. VO -l^roml of JfftiTtF 
kimi, Cuiuda 


Plt-mtft 
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be-'faroy»’% WttV'iltftorican- stream; flptnng;ii^^tH Wr 

^ stream '1101^106, ,;,^|%,,;;; 

SiiSsti'MMt ^plants in still mOTe.Jlo#BriI;;,:. 
, McKenzie Rmr does now. H 
might deposit them to the sontK«!m,^y 
M'oir'the Ottawa, the plants, could not have 
iffifeni' a mom sontbern locabty, nor probably iWte 
the north. Wo may therefore; 8ttfely;,«%;i 
'tlie* refrig^^^ indicated by ^hese pl^i^^ 
the region bordering the Ottawa in nea^y. W ; 
' ,‘witb that of the south coast of 'LahrMPEt 


'.wma, mat - ^:, 

Ghlf of St. Lawrence at present. ;;„>Th| 

ll^.^il ili? more arctic species occurring m W 
lift fn lufcr 11 SOW^Mt* 


m 




p<'rhaps*' induce us to infer a .someW^pl^^l^ 

iSindt'c ilian this. ' ’ ' , 

^li^te', amount of iiefrigeration thus req;ip;^^te^ 
“^■fipiSon accord very well with the probam^Si 
■■‘"®'|i}0nate dcduciblc from the circumst^j^:|Pi 
ilr .plants in question o«cur. At t]lM'%| 
iie'.d^ited the sea flowed up 

Ann fr. 4.00 fUboVift itfcD3?€ 


of „ 
ditiofl^ 

• fiorth% 

Hb'w . 
lamt^* 

penawww^d^ 

thejna4^ 


™ 4 '^‘ihe' arctic enwent." tlDd^,-itli«Be,« 
Wmenw quantitjos of dnft-me from the 
id Jhe pemoval of iho gieat heating 
1 by the low l%nd 8 of Canada’and f 5 eW|]^^ 
* healer tbe Ottawa const of th»t 
4 mil*r to that at 
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liKi'J mollusCH whoj^o Jiavb found ih<.‘ hods 
vonikiiniug the plants, and which are 6 pQ^ ^till occur- 
rinjf in, ^JanaAa, perfectly coincide. ‘ ' 

Tlte onmate of that poHiou of Cana(|a ahbTe wstCr at 
the time when tlicso jdants acre imbedded may safely be 
aiaedined to have been colder in summer thau At pro^ni, 
to hh cxleut equal io about 5“ of latitude, and this re* 
firij^etttinu may be assault'd to correspond With tho re- 
quirements of the actual gcMgrapbical cban^js^mplicd. 
In other words, if Canada, vtas sabnior^d dntd the 
‘Otta^t*»A alley was converted into an estuary inbahitod by 
flpcoies of £(da, and fi-equentcd by capelin, the diminu- 
tion of the summer beat eotisoqueut on such depression 
wouid bo prccibt'ly suilablo to tlio plants occurring m 
tboso deposits, without assuming any other oatiso 6t 
change of eliniaie. 

1 have arranged elsewhere the I'ost-pliooenu deposits 
of the coutral part of Canada, os consisting of, in atcOnd* 
ing order: (1) The boulder elayj, (2) a*d(‘Sp-tii'ate< de- 
posit, the Ijoda clay ; and (.'}) a shallow- water depoatt, the 
Sarioava sand. Jlut, although I have placed the bcuidor 
clay in the lowest positiou,,it must be observed do 
not regard tliis as a ouulinuous layer of equal ugO,l!U uU 
places. On t he contrary, though locally, as at MohitPal, . 
Under tho hoda oTay, it is in other placet aiQjdht|.Other 
levels uout cm] 10 raneous with or newer than thUv dfPufUt, 

‘ Vhioh itself <ilso’ Ideally contains boulders, Tf ]•• • * 

. ' H At (Sroen’s Creojc tho plant-hearing ooddlOil jtcouy in 
Jbwor imrt of the Leda clay, which ooftiialiw a iew 
and is apparctiUy in placet oiQsrlfd^ 
while no distinct bouidor (Ifay ndd^li|ea it.' 
Thd qMnid|jl[tadQ0S wbiob aeonmulated 'the Utim tied of 
hpnw W rsMW l^niretd tfSre probahV/i#^wli% 
Obtatayaltey:;' & oam ww mwi roMlW 
of (•reen'''^ 
anti with 
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• » f 

f/?rt<iaKs,| the most exoInsivKly an*H miciI oJ, Uicso do- 

poMts. In other vosctfi> I lUe plants above nien- 
tioued as probably beloiKpng to tbo period of gwatost re- 
frigei-ition "tlrhicb vTo have any ovldenoe, t|;f cotf^so not 
including that myiltio^al })yriod of tiniverbal incosomont in 
lecjjof trhioh, as 1 have olscwhore endcovoored to show, 
m so far as Canada is* concerned, tliere is no ovidonce 
whaievtw.''' 

'I'he facts above stated fii roferenee to Poi>t*pHoeene 
plants coiionr, with all the other eri^euco I havi^been 
able to obtain, in the eonclnsiou that the rofi igCiUtSoa of 
C^ada in the Post-pliocene poiiod conMslodof a diminu- 
tion of the summer h^at, and vvas of no greater amount 
than that fairly, atiabutable to tlie gioat dejnessiou of the 
^ud and the different distribution of the ice-bearing 
arctic current. 

Ito ooniieotion with the plants above noticed, it is in- 
teresting to observe that at Oreen’s Oneb, at I^ikcnhain 
Mills, at Mflntn il, aiul at Clanmeeville on Lake Cham- 


[)]ain,1spe0ies of U,madiaii Puhnonala have been found in 
deposits of the '■amo age with those eontnmiiig the plant}. 
Tlie Bpeoies whieh have been notieod Ix'loug to tho genera 


and Pknorbis, . 

• ♦ 'Jpbi^ Glacial age was, fortnnaloly, not of very long du- 
ratkuci, though its length has been niiieli exaggerated by 
oert|tin flubcels of geologists, f It passot^away, and a re- 
turubageWCHO spring gladdened the earth, and was ush- 
ered a' time of great rainfall and consequent denu- 

datioii !l#l4epo?it, which has been styled the '^Plnvial 
^ PilMi3bd.*Jv^0«i|imalns of the Plioeeno forests then p6- 
tuimod«^|B,#bi»ewbbt diminished numbers of speciesiH-.^ 

fMBiK M i am |da^l nm dwt 

prwtsitaiu iwllMte wtimifc bfis leMady sn- 

iioun€tid tibMr catM^iblii^s hwMi 
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frotai the south and again ocaljpicd tfee laud* th<iiigh they 
ha>c not boon in their dOoimdl'ed <ioKdiuoi), to re- 
si ore iho" exubomnee of iho dora of the eatlfer Tertiary. 
In poi)M bf as ae shall see in t^e Aoxi dbaptor it is 
the fiorits OT%iQaiing withm the polar oirde and coming 
dosfn from the north that ore rich and Copious. T|;ioao 
that, after periods of cold or submeigeuce, rCiurn from 
^e Bouih, .iro oonjimr.itnely poor. lienee the modern 
flora is f.ir inferior to that of ‘Die Middle Kainpj|ioic. ‘in 
America, however, and in eahtern Asia, for rvasoQS al- 
ready loatod, the return was more ahuud^nt than in 
Jfiluropo. 

Simultaneously with the leiurn of the old tcmpdwle 
flora, the arctic plant' that h.id oxiufixitcad the land re- 
treated to monntain-tops, now bared ol no and bnoWj, anfl 
back to the jiohir lands whence they came } and so it hap- 
pens that, on the ’Wliite Mouiitaiiih, the Alps, and the 
Hiraatiyas, wo ha\e insular paiclies of the same ^upS of 
plants that exist aroinid < he pole. « ^ * 

These changes need not have required a TOrp long 
Dme, for the niultiplieation and migration of pknblt are 
very rapid, especially when aidi d by the agency of ibigntr 
inigr animuK Many parts of the land must, indeed, diaTe 
been stocked with plants liom laiious sourcS|l, and, by 
agencies— .IS that (<1 the sea— which might at fipitliiight 
. BQCm udieise to their distiibntion. The 
ifojr example, luio no indigenous plauiiC ®«jii‘ 
Oppsists mainly oi .Derinamc plants, which must liatP 
< Idj^ted to Britain m that very late period <d 
g^kl When the spate now occupied byjho SSca 

wpa'iHca^y dJr| land. Other portions of it ^euind*- 
nasjap perhaps surmot* of the pr 

CMiripdiby; ^ftatcry bied^; apd #41 
eonedstlt bf j$p(it4l0l, b|itmght 
giants, apd ciittMl{4)Mg thmRsdWP aholtered 

spots, yust atme plants do 



»TnB TBRTIABY TO THE MODERN PERIOD. 

The Bcr^mdft^ altogotlliOr ' '.utd’j, Iji^y^ od<i hun* 

drcd and iipoolei oi R]1 of trhioh RfR 

Wcjrt Indifttt «fnd Atttericajji, and must have both intro- 
duced by fcho Sea-curronts or by mSjfratory birds. • 

And BO the earth boqfime hi tod for the midoneo of 
moitorn man. Yot it is not so good or IfidomV a world as 
it onoe WiiB, or 08 It may yet bocomo, were another rovo- 
IxUion to restore a mild climate to ilio an tic regionS4 and 
to Bond down a now swarm Sf migrator) species to renew 
the facirof tHe earth and restore it to sts pristine fe^^tdity 
of vegfetable life. 

Thus closes this long history of the saeeossion of 
plants, reaching fionj tlie far back Laurentian to the 
^present day. Jt has, no doubt, many breaks, and much 
remains to be discoveied. Yet it may lead ns to Some 
positive conclusions regaidmg the laws of the iiitrodnctioh 
of plants. 

One of thc»e, and perhaps the most remarkable of all, 
is that eerfam* innciples wcn> si ttled very f.tr back, and 
harc^mamed e\<>r sjrce. We li.no M-cn that in the 
earliest geologioat penixls all tli.it pertains to the struct*- 
ure, powers, and laws of the vegetable cell was already 
fixed and settled. When we cousidir how much this 
implibl^pf mechanical btmeture and,choinieal and VltAl 
the profonud bigniticance of tins statement hSK 
ComSB nmiareijjl!. The relations in the<-ev expects between 
tire ijtiittg call and the soil, tbe atmosphere end the bun- 
shinny Wnws apparently as perfect iir the early Pakvoaoie 
an in^itin;^ IhbSeciTiont time. The same may bo said of tlia 
^hraott^miKll^ilialnsif and of the stem. In sneh old forma 
as thm were, it is trne, pepnlim* and xndt* 

I)e>^nian and Carboniferodni 
atams emhediod all the pasttfwitd 
pritmljdM ^ iMwUfl- 

ention 

kndw, tbn Highinfl nnd'tnoi^t of flowers. 
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fruits, aud soodo belong to life mojfo jwjftfc porfods, and 
sunplor J^omo W0itt4 Icasfc'dojpaiuaut iu ^ih(f older tiroes. 
Yet bvon iu tbio respect the grout loading taWs and struct- 
utes or^iaoxua| rcprodnuiiou were porfoetod in the'early 
Palioozoio, and the improvemenja inti’oduoed in the gym 
nosperm and I he augiosporro of later periods have con- 
si8tBd*inniiily in additions of accomory parts, and iu modi- 
fications and rePuemeuts saitod to the wants of the higher 
and more complex types. " 



CHAPTER vm. 

UEHElULti lAWg or OttroiN and MIOBATIOKS OE PI^AlirM. 

— BEtATtONfa or Bid fra AND lO'jSIL ELOBAS. 

The origination of tlje ‘mccc^sivo flons wlimjf'liaw 
occupied the ftorthern hemisphere m geological time, 
not, as oao might at first sight suppose, m the sunny 
olimes of tho south, Wht under the au tie skic*-, is a fact 
tong feaOwn 01 * buspccted. Xt is ])iovid by the oceunenco 
of fossil plants in Greenland, in Spit/bergon, and in Gnu- 
neH Land, ntider circumstances which show that these 
were their primal homes The fat t hnstli s with physical 
diffiicultiea#>o4 IS fertile oi tho most interesting theoreti- 
cal d<i4^(dions, <0 roatli siIikIi no miy -ftdl bo content to 
wadethrougb syo intiicato qmslions Thongh not at 
all a nerr fact, Us full significance seonib only recently fo 
have dawned on the minds of geologists, ind within tho 
, last tm ycara it has produced a numbci ot memoirs and 
addxosdtg to learned societufs, besides many less fonnal 
notiefetj.* 

ilho ^iflifft suggestion on tho subiftet known to the 
wntet la that of Prof Asa Giay, m 1*1(57, with reference 
to %> ttijc^hla northern source of *tho related floroa of 
North aud eastern Asm. With the aid of the 

•heat fo^^dObfOMaed .by Heor aud JUsqueronx, Gray mh 

■■ ' ,:n: 

Tagatsttim petsiw’*; Ifoaitcr, "FrtokMtotia 

lf MMldtQa Dy«r, **be(sto» «aJW»nt 

^ *0 •» fl»p4 “Item 


Diifaftwttoarl^ 
The tMoUef^mP 
Fusulis 
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tiumod to the subject yi 187Sr, ftM wore fnl)y ^otclopod 
this coyolysiott iritli referenee to the Tesh<iry floras/ 
»ad ho hhs reoentll^ si ill further disonssed these questions 
la wt lecture on “ Forest WeojSjwiphy ^^ua iorehi'ol- 
ogy.” t this ho puU the cose so well hud tternely that 
ire way quote the following behtonoes a? a tett for what 
foUOMTS : * 

“I cm only say, at largo, that the same spectios (ot 
qjertiary fossil plant') havo< boon found all roUtid the 
iTDild ; that the uohest aud most oi,U)USiV0 flnele arc in 
UroenlAnd ; that they compiihc most of tho sorts which I 
hare spoken of, as Amencan tices which once lired lu 
Buiope — magnolias, s.i<-safiab, hickories, gum-trees, our 
identical southern tyjuihs (ioi all we can Bt«o of differ- 
ence), and eipftiilly Htquoiui, not only tho two whicii 
ohvioubly answoi to tho two hig-lree? non peculiar to 
Califorma, but so\oi il others , that they equally coW- 
priho tmes now ptcuUii to Japan and Ghiua, three kinds 
of gingko-tiecs lot instinct, one of them net evidently 
dwtiuguisluble fiora the .Ftpin sptcits uhich alotts sur- 
nvts; that we hive (vidinco. not nioiely of pines and 
maples, poplus, biiihes, lindens, and ulutover elseohar- 
at torist the tt mpoi iti /one forests of oui era, but ateo of 
paitioul II spcCii s of these, so like those of otir oUW time 
and oouniij that \t^e may fiirlv reckon iheW ais^l|ia igi- 
ccstorsot seveiil of oius Iiong genealogies deal 
mgreoi loss mVonucture; but we appedS: tO’hoWhin 
itbe limit' oi si lont^tic infeienee when We anucnniW tljuit 
cHjy eaat'ting temperate trees came from ibewoibh^ and 
wiiillUji thf bounds of nigh probability when We ul<||iW not 
a W bf them us the onginois of present specieSti ^s^ttfains 
of the tang' idants have been found fassii tem- 
perate Unwell as m Flurppe.’* ttiOf*'," 
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l^BCO iS^I^ the wnj vngaged. iu 

working oul.an tfiat bv‘ ^k^ai^^iedC of fcho Devonian 
plants of eu^pm Amefm, fho oldest liuown lldh of any 
rjctinoss, ao4 l^hloh consist^, almost OKolasiToIy of gigantic, 
and to 0 $ groteqao, representatives of tbo olnl>‘f»o«ses, 
feruf^j and mares^-tails, with ftotne trees allied to' the cyoads 
and pines* ^In this pursuit nearly all the more important 
loeJitics were visited, and access was had to the largo 
cJilloetions of Prot Hull tmd Prof* Newberry, in New 
York and CUtio, and to those made the romaricablo 
plant-bearing beds of New Brunswick by Messrs* Matthew 
and IHCartt* In the progi* 08 s of tliose researches, which 
dorelopcci an uncvjjeciedly rich assemblage of species, tho 
northern origin of thfs old flora seemed to be eslablisfaed 
%y its ^arliev culmination iu the northeast, in connection 
with the growth of the American laud to the southward, 
wlfich took place after the great Upper Silurian subsi- 
dopco, by*elo\iitions beginning in the north wl)Ue those 
portions ofrihe continent to the southwest stdl remained 
nndoa the sea. The same result wns iudiealed by tbo 
perslstoitco iu ihg t larbouiferous of the south and west of 
old Briad forms, like Megahpicris. * 

Wen; in 1870, tho labonre of those ten yoaiu were 
befoiiro the Royal Society of TjT)udon, in, the 
Bekl^ln It^tufc of that year, and in*a memoir 
ia0 na !1^ then ono hundred and twenty-five sp^ioB of 
qijdjjr flluu the great Oarbonifoi-Sus systeoi, thete 
Blatcd in connection^witb tho oouclosions 
of and Dana, an to the diatributiion of eedi- 

hottbea^fc side of the Amonosn continent, 
hazarded th^t the oldest Ij’alsso. 
zoio i|oiti9iiAoiU^^,discot<yod to tljo north of Kowfoimd- 

of the appareht 

anda«»ii»^' 

than 

gr(^tor»0 ' 
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The momoir oontaming tteBj>e'fo<iutj|s was Rot |mblishf d 
by the Ho^a) Society, but its pu^U<5tttiou souuied in <* 
less eotn^jl^ota icm*m the jpopofta of the '♦Qi^logiul Sm- 
veyof ^aoadk** l!?ho part of the nacmoirtclfiiitJag to Cana 
diao fossil plants, with a portion of the theoretical dedu( - 
tio!(ia, WAS pnblishrd in A report issued m 1871.* In thib 
report, the following kngui^e wife used s 
, ^*ln tasttm Ameriea, from the Carhoniforotts ponod 
hnwerd, the cent re of plant diatiibution has been the Ap 
pi^acliun chain. From this the plants and sediments 
CXto:dded westward in timts of eleitatton, and to this they 
receded in times of depression. But tins centre Was non 
existent befoie the Devonian jienod, .ind the oontre for 
tins must have been to the northeasi, sy heuoi the great 
mass of older Appalachian sediment was daived. ^In th* 
Carboniferous period there was also an oasiwatd d&tribu- 
tion from the Appalachians, and links of couneotion in 
the Atlantic bed between the floras of Eurojlie ajad Acoeri' 
ca. In the Devoniiin siieli connection can have be^b only 
tar to the noithcasf. It is lliciefoio in KewfountUand, 
Ijabradoi, end (irtenl iiid that we are, to lool? for the 
oldest American (Ion, and in like manner on tbe Wder 


of the old Soandin ii i in nui lens foi tlmt of Europe. 

“Again, it miist lia\e been the Wide ext^bSiiM the 
sea of the eoinifoi tins limestone that gAYe Wbw 

to the rcmaiiimg flora of the Lower Dcvoinfii), t* Ah^ 
re-elevation in the middle Of that epoch brohgj^t ta‘ tlie 
A|ipa1achian iidgcs as a new centre, «n4 (tstobhebed a 
taunpootlon mth Europe which »atrodno(jd t^lper 
And Caihoniloious floras. ^st|y> ^|in, the 
richness of the later f flci^ ih AwtAm 
AiiAetttWy 111 ihe Rtii ^ohn bodg, it i>e a 

* ‘‘Wiailf (Sts Hfvontsa tort llpMt of 
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r «j mfr^moo Jhat tlifl jaiM'fitioa'jtP'u ( nil u£ the Appalia- 
« 111 m ttffg&ttl i)irt‘«pj!irt>e/i)r oenite^of orca* 

tioii of ‘nbab May iMvU tbh taiift Fttla>o 7 Qio flom, or of 
cl 1 irgo part of tlfiat fiom’* * 

When n»y Jpaper #»r mrti^n I l^ad not soon the ac- 
counJL pnbl|sno4 hy the ahfe Svnss fialcuobotaiuBt Ifoer, of 
the r( inarkahh' i>evohiaif flora of Boar Bland, near SSpita 
bergoiu* Ffoitt 'WAnt of acquamtanco with the older 
floias of AtnOrica and webtorfl Europe. Ilocr fell into the , 
unfortimitte error of regarding the white of Bear l^aud 
plania hi Xx^wer Oarboniferoos, a loHlako nhich hM groat 
authority has touded to jiorpetuate, and winch has evon 
led to the ‘still gnvor ojror of seinio Kiiiopean geologists, 

II ho do not hc'Mj ite to legard as Cat bon ife rods the lossil 
]ifants of the Amciican deposits iium the ILaiuiltou to 
the Ctienraog groups ine'lusiso, though these belong to 
formatn^ls underlying the olelcst (’ailioniferous, aud char- 
nctoiisod by ainruhl remains of une)acst)ouod J)o>ontan 
ago. In ift i <1 Idioshpd a note to tbo Ge ological Society 
of f,ori3hn on Ih subioct of the so e died “Uisa stage" 
of HeerJ shoitii’^ dihat, thongh it contained some forroSt 
not ktu^tfu at so early a dale' in temperate Europe, it was 
clearly, la part at least, Devonian vhen tested by hfotth 
StandaiTds ; hut th d in this^ high latitude, ia ^ 
which, f<» WBSsoas stated m the report above referred to> 

I heliaiM the Ig^evonian plants to have cniginatefl, there 
might WiWSuterinjixture of the two floras. But subh a 
mua'fl ahotild in that latitude be rofetted to a 

lower if found m temperate regions. Dr, 

Nath<mi^||jitfjMNf{fd^ stattKj, has recently obtained new 
facte #h^jmVi&&^thhtjplatit8 of two^listlnot hori* 
zotiB oolWtiw>hl»lW 
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vent^on, iw :^^;;^J|;;;|*i'-;]^^t9, . 

of 

ro^ ''ocp' 

.iiiilgM bei aajti^fl^i^^im 

' ,thb‘ pple4 ’• '^ ' * •-■- ;■ '4 ■■, 

':*!^®' CretaceouB and'T^ttiSir^l^il^l 
;ia«^ ’d^ribed. ■ by LeSqn«^j^;»'_^|i^^ 

B^^|ii^|m:'!6tl'ers,,;“w0 fibd in the' lowest Gretaceon$>*b^|^ii 
thosp; of , t^ Dakota; group — wliiob' (qaj^l^ 
!'i%iiMj'&b!p!”part'^;:tbe 'Middle Cretaceous, 

td‘ those of the eo-cailei|';-T(jl^^^-i 
,' - They occur in'hp^' ib'dim^^fj 

'ii^^^M^V'^^fil^f.'OCHiditiqns as' prevalent at 
bi' the itoteirior of America. ' 

. '^■nt;;bfe^ng ' formation we have' 

■lfe^pfe^;|tl|e;,Mi^'bj?am^^ Oorrespohding'in mApy 
, / dhalk, and extending far north/ib^l^o^ 

'indicating that the 1an(\ of 

'!i^|p^M^^|^l^|^placed by' a. vast . Modit6jtTa|4^’^^^ 
.wkiaBr from the^equatorial.jE^B^^itl^il^^ 
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di'itributod ; and those shear* that lurthor^subsj&euco or 
denndatijjti }t» thti <*»}>r(h had oiMJtted'a w»y lor the arctic 
cun»«t«, l|ciUiag oitt iho warm-arater pf the Uio- 

brarh and fllhng np the Meditoifiweau of that 
perijodi' Of the flora of these Tjpiwr OrbtadHttfe periods, 
whifch anst have been very long, we know aomethiiig m 
tKa'iiitorior regions, from the discovery of a eomotuhat 
rinh flora in the Dnnvcgau bods of the JPeaco ’Bivor dts- 
laricJt, on the northom shore olf the great Crctacegtis Medi* 
terftnnean}* and^u the coast of liriUsh t)MuwtbiA we 
have the reinaikable Cretaceous coal-floW of VanootiVci 
Island, which holds the remains of plantas of inoilcrn 
genera, and, indeed, of almost as nioderu aspect ae those 
of the so-oallcd Miocene of Greenland. 'They indicate, 
howoxer. a winmer climate as then pieiaJent on the I'a- 
cifie coast, and in this respec't correspond w'lih a^^eohjliar 
transition flora, Interniediate between the Orolaoeoilts arid 
Xlooono or earliest 'J’ertiary of the interior J|ttott»,' dnd 


Which is desciibed by Lesquereux as tho'*i||tSh9r Ligt* 
nitio. ’ ’ 

• Immediately above these Upper Crbtaiceotia bbdil we 
have the groat Lignite Tertiary of the West-^thft X4BiMnie 
group of rceipt American repoi Is— abonndm|[ 
plants, at one time, regarded as Miocene, butini^ltnown 
to bo Irfiwtr !Eocenc, thongh farther south Up* 

'yrard toward thv Miocene ag6.f These ihm 

e 'toristio plants, have bean tra(^ itrto 

«y north of the forty-ninth paftdl<^TO^%Ml»ife 
‘filmfi thoir fossils are identity wit^ w *he 
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Charlotte Islands,* and still 'oarlier in VjrgiaiAt 
prosumpiioh ^ Ciat it ean^a fitesi thti south. 

It bu9) iifdaed^ faciss of a sonthMi INwispheiV and 
aani probably spread iteoh! hdvthvnrd «s far 
as Qrbeidand, at a tlmo when otir northdm contiheuts 
wi^ granps of islands, and wheh the obean enrtento ^cro 
t^r^ing warm water far toward ttie arotio JtegiOliB. Tho 
dofu which 8uc'’eods this in the sections at Atetfd has no 
i^pcbial odteities with the southern hoRnspherb,<(ted is of 
a more temperate and continental ebaracten.| 'lit is not 
necessarily tipper Cretaceous, since it is similar tn that 
of the Dakota group farther south, and that Is at least 
Middle Crdaceoas, This flora must hav6 ori^atod 
either somewhere in temperate America, or wiimu the 
Arctic oirole, and it must hare replaced the oldc:f too bjr 
virtue (if increasing coolness and continental character ot 
climate. It must, therefore, have been oonietlbted trith 
that elevation of the land which took place at bltgin- 
ning of the Crotooeous. During this cieiMticCi it sjpread 
over all western America at one time or another, *wd, as 
tjie laud again subsided under the sea* of the Mlbhtara 
chalk, it assumed an aspect more suited to a woWn cli- 
mate, but stdl held its place on siieh islands ae'rdtt|NntKi 
above Water along tho Pacifie coast and in thft njiliH^^ilXld 
it continued to exist on these islands tiU^tW 
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4. It Ima svpi^yviil tliat <^’n^ i-tHh may ha\e ut 

tijllorent tuiws Ihcro or.toaa hoato<l aoacs of 

spare, glviag all^wiwiiona 6f cold tenij;wrature. 

Nii Such difl!i^f«niP0!» i«t space aarc^ howdw, Itnoiffn,, nor 
(Iocs Ibore mm wf good gfOimd foe Imogioiitg tboie os* 
isttpoo. ♦ ' ^ 

5 . The heat Of the *8111) is know to bo*'TaiiabV‘, and 
the eleven yoafS’ period of Han*&pot'B has rooenUy attracted 
liiueh attention as producing approciablo dfteots on the 
frcttsons, There way possibly be longer cycles of yiiaW 
oporgy* or Idle sun way bo liable, like sowp variabld'stars^ 
to parosysttis of increased energy. Snob cbangeis are 
possible, and way fairly be taken into the account, proN 
rided that m .fail to*dnd known causes suf&ciont to ac- 
tiouot for the phenomena. 

Of woU*known causes there sewn to bo but three. 


Tlfose are t First, that urged by Lyell— via., the varying 
dislrihutlon of land and water along with that of marine 
currentB j Iccosully, the varying cHiocntricity of the earth’s 
orbitf along with the procession of the equinoxes, and the 


efEo<9te of this on oceanic circulation, as illastrated 
OrolJ,{ 'thirdly, the difforeut conditions of the xcarth'e 
atmnsijpherewith reference to radiation, as argued hyTyU'^ 
dall*jind, Qnnt. As those causes are all foubded on kttcvbs 
f^cts> i^d not exelnsive pf each othdr, we may^onnridey 
thojm h^jether, X shall take the Lyollian theory ftfit* re* 
gardiag*jt |»s tlio most important, and the hetfe suppedod 




the present disHf>utinn d lanfl end 
^ olimate, mm espeoiaily by ef* 

iiii« fSseah oatwnts ted of the vrinds,,^ 
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oihor distribntions Ibat wobid very diffetoril results. 
Bat tbis is i^ai; fa id^fgiaoity oiso. * Wdimm ihat, while 
ibc furmi «n)id'jiS^t0B8 of ithe havo been 

rety oariy tboy*Q»*^)!^irfcaced many 


ootiiiaM ia sbmewhat lagalar fl|l tftidonop^ hy 

flltoruaiions of orgaaio litnratQntM fad oarthy 
^itoeatA ia a ^ccessivo goologtoal fomatioua.' 

Ati iHtample bearihg o'a oar tireeant sabjaat tfay serve 
to illustrate tbi8.« la the latter part of tV tipper fUIo* 
irian ‘period (the lioiyer Helderberg ago), vast ftbae of the 
Ataenean oontmont* were covered with aa ooeaa lu 
which were deposited organic limestones whose fossih 
showihat this great interior aoa was pt leaded by equa- 
torial ifators bringing food and warmth, while tiie in- 
cipient ranges of the Appalachians on the isast^llmd the 
Cordilleras on the west, and tlio Laurentian. sd^S oh 'the 
north, fenced off from it the colder arotio Vdierf. How 
different most the clinuto of America and of' the nsgion 
north of it have been in these cironmstances fiotn that 


which prerviuls at present, or from that which p)N|fanod 
111 cerWn other periods, when it was dpen |lMmr- 
sion^ of the arctic ice-ladon currents, hearjdglhfd^^l^ilno 
sediment !f It was in these cireumftatioW;, the 

ftmilar ciroamstauhos in which the ghsAI )do^(l^us 
Bmestous of ihc Devonian was d,r^mrit«d-^Vll«|fS6to^ 
ilmwiag In Its rich coral fanna even waF^er 'w»^t8 than 
^ the lower Heldorberg-^thiat tl|u>,JC)evwii4pip**lbr8 
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took ils Srigia Jn tbe advnt, ul svutfitirafd ovor 

now landsi from fcjifli The 

somewhat mtDii^^aitio3ft.OTMe;t^ V % hmt Car- 
boihfhrotiB litpajMh^nie piKH^txiAd ih^^yaahhl th^o gtlataDd 
rich flora of <^<1 ehal-il^tmjltloti. ' 

l^ycir^ ou w iShbjM has, 1 thih%:i in Aomo rO- 
cent pablwhitohSt hocu isomewhafc mitnppthiiondf^ It 
H irae that he Atated hypotbeiioally two oehtmeted oon<' 
(irtions ol dietribntion, ia oao of which all th^ laml Wae 
eqnatDna)|. in another all polar; bnthadidnot^lilu^^ 
that thsae tfenditioiu had actually occurred ; aB|l erhn hi 
bit) earlier e4>tiou% before tlie recent disooTeriea and dhf^ 
cussione as to ocean corronts, he was always careful to dt> 
tach duo value, to those in connection with rubBidohOOS 
dhd Elevations.’'' In hU later editions ho iutrodneod 
more 4ult roferanoee to current action, and also utated 
CroU’s ihebryf but still maintained the validity of his 
orighial oonpWions. ' I 

Tlio suffeiem V of this Lyollian theory to account for 
the faOhi^ in so far as plants are concerned, may, 1 thhtin 
bo iafeirthd''frmu»ihc course of the isothonual linha at^ 
prejnut. i The routh end of Greenland is ou the latitodh 
of ,ti3l|iida|6a|wa in Norway on the one band, and of iPoift 
£4ard^ thb iPnio® Biver region on ihe other ; and ifhtia 
GroEnla1i]% is dad in ice and spow, Whelit and othar,|^in8» ' 
and.ld;hi oi^itat}' 'trees of temperate cliniptoS« l^rotr dt tha 
tt isf evident, therefore, lhatonly ioiSK^ 
tioudUiliiii||i^ droamstanoos prevent thadlraeuland 
JL.JL ^ tenanerato flbra, «lad thaw wn* 

^wy, t4;ewu^,tho lc<^}. 
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l))b(!o, Bear ’ffhicU aic some of tlio most oolcbraAd locih- 
ties of jo^}, 0|^j4<)eottB Aad piaots. Yet llio 

looftth of tbH l^oSeDBlo kiTor knora favoui 

able plttbA^ and htM u uraoh m<nb olKmidftbt flora tfi ui 
ftuofth fjftotttaad vote ht^flioWdd, mid low 
l^hd roauliing to ibc soulb t^rtnibb^ ai Ditro, ^nd it 
c«iUbo oithor tho cold iBorreniB b(t i&athnN Bi> 
ViWrt arrested, or additional warm Water ishn^vii ttito the 
^j^orth Ailantio bjr the (jtulf Stream, there is aollung to 
|d«w»t a mean twmjierature of 45** IiVhr. ftpib jthvading 
at Disco; and th'o estimate ordinarily fownbA of thi u 
qairomonts of its extinct floras is 50^• WhiOh W probably 
above rather than below the actual temperatare tequlicd 
Since^ then, goolo|poal facts assure us of mntia^loris of 
the eontjhcnis much greater than those appaiohlly re- 
quired to account for the changes of olimato imikUed m 
the existetioe of the ancient arctic floras, it dq^ not seem 
absolutely necessary to invoke any others- f ff, ^eWever, 
there are other tiUi* causes which might Cither aid oi 
couniCraot those above referred to, it may^be well to 
yonsidor them. 

Jdr. Croll has, in his valuable work CSiipiiktO Vnd 
Time,” and in vaiions memoirs, bronght iit in- 
genious astronomical theory to acoonaV of 

cldnaie. This thbory, as stated by ^recent 

paper, J is that when the eoeentneity oi^thn «wth^ orbil 
jin M a high value, and the northhm imhiiice is m 
PsMhelioa, agehoie? are hmught winch 

southieast imdo>wihds adrth- 

<N!f^m||dmphl them to blow ktflf 

“kSS^SSSs 'it. ^ f**" “ 

‘ Ml>, iVtk. S' M 

t 



(i^VCRAL LVWS OF ORtGlN AND MiCftiAriOX ; 

hounsplAo ue far as the Trftpio *>i C^n t. '> he result )>» 
that nil iho goolt oq^u|uMj^t inviojih^^ the ocean hre irn* 
IK Hod into the hdliiCh^t'A n/hloh ihuoj in con- 

sc()fieufo of tHtthnutdiw aieictifiiit^Uthth of warm, water, 
b.i Us temiieratovo roM, ao th;at*%Be and Micw muse to a 
ffiiat^ extent diaajptiiWp from the »rot»d regions, In. the 
pie valence of ihoeotirerse conditions^ i|io aro^ eoiio he- 
(omes clad in ioQ, end the southorn has (ts^ ietniieratare 
raised. % ^ * 

At the eame ^tne, eeoording to OreH’e ealcnlatioos, 
the acctrWnlntaon of ice ou either polo would tendf hy 
ituffrng' ^0 earth’s centre of gravity, to raise the lerei of 
the ocean aud suhmetge the land on the colder hemuphertt. 
Thus a ^uhtoor^cnci. of land would coincide with a cold 
chnditioo, and emergence with Increasing warmth. 'Pacts 
ahoady referred to, however, show that this baa J^ot al" 
ways hhan case, but that in many cases submorgoneo 
was giDCiOmitoniod with the influx of warm equatorial 
waters midvmipL't temperatme, this apparently tleiiend* 
mg (ha the question of local distribution of Toad and 
water 5 add this tq its turn being regulated not alwaya by 
mere ilSftthgof the oontre of gravity, but by foldings ooOa* 
Bioned ^ oontrsiOtion, by equatorial subsidences rosnlUng 
.frqmt^eifhthrdation of the earth’s rotation, and by thaoxr 
oe^ qf id)«|iWwtod by ice and frost from the ftrijit^, 

regions, dua (dHfted southward, along the Hqas of 
eun^U'^ in all geoldglei^l ti)^^|ve 

greatly Its it qertainly docs at presitnf> thn ^ 

nodatid|l^xy^^ atttloiphSrid aotW at tihiC e^tmtot', 

and to fuereasa thh diiwsit^ou to equa- 


Assouaikiiiil SH ! 
to the ftioto ^ 


^ 
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the \jowl of thjise wfctojmp |rl»ct8ij''' . aijo buppow cooti- 
Tieiital loc-cape wav l<o thd eqnftbr ore horue 

out by fflota. ^ iM «o«q.tttttl8UDg i^uud the 

Dotc inudi haroWii^ iittiVbiit9i^4% witar, n^d tbo|c must 
Juno beeti iiilabdtl k iho ttiidst ol'tho icy seas, 

0^ pri,in tbo 0D)|ei 0f reWgeratiob. ?lpbi» Is proved 
by tlie k iht Leda clay at 

whiuh b^}obj!i;» ^ ^kie of greatest smtwiei^l^ce, and 
nvhose fos^ii' sbeUs show soaAtater almost at ^Wlroeskgo 
poiot, tbt^karo kfl'ves of poplars and other plMik woh 
most have beeh driifted from ncighbonring ahoresv 
lar tmalus occur in clays of hko ongin iu the hai^ of 
the graai lakes and in the West. These have been called 
*< iaterglacial.”.but there is no evidenco to prove that they 
aro not truly glacial. Thus, while we need not suppose 
tliat plahts Oidstod within tho Aroiio circle in the CfiSOial 
ugcr yre he^e ovidenoe that those of tho cold temperate 
and sn^aiottc 7 .ohbs continued to exist pretty far north. 
At tho .4wMte ttn.e the warm temperate flora wOtild ha 
driroit th Uie ei nth, except whore sustained in inspl^ 
6pots>wanned b} tho oquatonal currents. It wonlthretox^ ^ 
northwiitd <m the ro-olevatjon of the laud and the to* 
nowalc^Varmtib > 

• . Xfy,h0ifvht<, our modem flora is thus oi'o that hufFO* 
turned Irom the soutk this would aocount forjtS'ppiefirf 


groups' e^' j^a&V descending from the north have><t^u 
nohaud f ]6etuming from th(^ south thoyaSni lih® 
the eh«ti^de|fi MptdPs of a heatm wn»y<n at least, 
])as andh, Yui^tifig idaras 'as those of 


|mdtliodumwu> 


])as andh, fteras as those of 

tha f^w]^ i;h« Pjrminii, ^ the dumddu> 

and IKMWkly liofror of \\ A '* 

;ii» .uMlUralku t« •* &t(M> 

is much ^litlhe 

lung sum||sle»^||^pi|sth^^^ 

a h'ngor aaa^ a ei^{oaa»upigrittg (d* 
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'win1<‘r snow not only prcftects plants fr6m IIioh 

sudden alternations of tompeTatttTa vhioh are nune do- 
structite+han.intaW frpst, and pm^pjsi the frost from 
penotr^ing io ihoir roots, bni) by th« atnmonia wtu< li d 
absorbBi, prcswtSs their greontuJss. 'AbUtlrding to Di. 
Brovtii, ilia Jtameh ladies of Disco long solved, this 
ppublQttt.* lie informs us that*tUoy oultWto m tlmr 
honses most of oub garden fiowers-^as rosea, fnoiisfas, at d 
gti)(tataiums--^ho«ing that it)4s tnetoiy tvilbnnib and not 
light' that is ro<|uired to ouOble a subtropiOitl dora to 
tbrivo in Greenland. Even in Canada, wbioli has ii flor.i 
lichor in somo respeots tlum that of temperate tiurope, 
grovrth iS cffeotjaally arrested by cold for nearly six 
months,, and though tliore is ample sunli'^'ht there is no 
vegetation. It i^i, indeed, not impossible that in tlitt 
plans of the Creator the coniintions summer cmn of the 
arotio regions may luivo been made the njoasas lor the in- 
tmduetion, or at least for the rapid groirth and moHipli- 
oatiob, of now and more varied ty^tos of pliinttt 

Hnoh, of eonrse, remains to bo known of the history 
of tho old floras, whose fortunes 1 have endeavouted to 
eketoh, and which seem to have boon driven like ahttttlo- 
Oocks from north to south, and ffom eouih to imi^h, 
especially on fno American continent, Whot» hfieilwional 
extension seems to’ have given a field l^ially anifted for 
knob operations, ' 

'lllhts great Stretch of the trestem omAinokt, from 
is algo connected trith tll{|r^iiteytst)ng lac’t 
Ijfhen now floras are entdiikg'lroflk'iim arctic re- 
gi«M^^t|^sippear earlier in !in ISlRroF, 

and WAffeW vHen old dorfte tef^jb^ from the 
sonih'tiwkil^NP and epeoiogllkgrtlt ihdgOl in Aixtpmca. 
Thus, add itf^rms of tlio^o 

periods d 

t , ^ “ Blotida Sotsntes) Ssdis^ el Adhtbiuifilb isss 
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in Euro^K)» ai^ i)D nfodaiitf epo^h furi^ that would be 
regarded in^EuTOP'!Si^i|^i,||^a^e; ./Muibh conlu- 


filon in re^on 
lias arisen ,: 


an Edeti J 


tv^ve'n in £ 


are po^ljt|p|^p%!|h>|^ls old.oa^h of'o^ WmOA 

conditidi^llw*ijJiVt^''-l»' ^ t]ie' -■* 

, ■, ' V-.'4Wi'.-V/‘- ... S.jv 



be ,ag^\e6'ndJtions, wljlpli, obuld convert the -ice<‘clai£J ' 
tie wi^da into tloo'm^ug .paradises, and 
laA^^^wpuld. ^.dbrt fervent heatidf thCti^pioi 
Ib'.^jr.that nothing is'liiniposnbkl^th' 
Oca;,j^§|^?lfe^w-iitt]:e.,ha^^ known of the ''gi^nl^iiS''^!-:, 
sil^'Ja^’^m^h. li'i^vliiddeh under some ' of - thd mtist''<jo3e^V' 
mOttoi'|bp':^tihr«i|la-ivp'! y':- 'i 

.^Ptih^;;taete ha^ire naturally been made the oeQa^ibU of 
spe^|U^W as ti^i the Cutaneous dovelopmehtidi 'pUfhfe : 
bypi^l^^fpl^iy^'etel dertvation.-, It w6dld»'’.ffbiii|g|^" 

to calculate.,;hti|f.:|^»yr.' 


to erol^o thoi 


that encfti 

dealt- ohbng^ , as , to be":pp^|^|l^i‘i)Mtd,; 



long I 
d^ni alP!|^ 
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Baturo/ Even ihon wo bhall pcrimps be able io i oniprc- 
hend only tUo means by which, after specitic types ha.\o 
boon created, they *may, by the oultttrti of their Mato'r, 
be ^'speyt^” into new vaneties or enbspMcs, and, thus 
fitted to e?.ist under different conditiotiB or to occupy 
higher places in the economy ofmaturo. * 

Eetoro venturing on sneh oatromo epecnbitions as 
some now current on questions of this kind, we would 
roqwre to know the snocessivie extinct floras as perfect )y 
a(i those of tl^c madem world, and to be able to ascertain 
to w^t extent each spoelcs can change either spontaue- 
onsly or under the influence of straggle for existence or 
expansion nnder favoarnhlo conditions, and under arctic 
semiannual days and nights, or tlie shorter days of tlie 
tropics. Such knowledge, if ever aequiiid, it may take 
ages of investigation to accumnlato. 

As to the origin and mode of introduction, of succes- 
slve floras, 1 am, for the reasons above stated, not disposed 
to dogmatise, or to odupt as flnal any existing theory of 
tljo development of the vegolablo kingdom. l8till,asome 
laws regnlating tho progress of vegetable life may be 
rooogniaod, and I propose to stale these in connection 
with the Palmozoic floras, to which my own studies have 
chiefly related.* ‘ 

Fossil plants a* almost proverbially tlnoertafa with 
reference to their, accurate determination, and have been 
regarded as of comparatively little ntllitjTin'thO, decision 
of general (inestiuns pf paleontology, ^hls results prin> 
oiphlly Ikotti the fragmentary condition in which* they 
havn studied, and from tlie fact thgt ^ngmeuts of 
anlvmd are more dofluitoand ’ihatructivb than 

oorr^^nfling ^rtions of plaflts, , 

It howgveiii timt imtr knowledge 'ot 

fossil planta adcut^t;^ in proportion to the extent 

to^whioli wo cna cowy the study of spepimens in the beds 
;u* which they are preserved, so as to examinoi more jiei- 
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left cxa^plM jhan tbos^ usually t'' ’i louud in musoums. 
When atructaires am t&kro ju^a tbojacoount, as well as 
external fortns, CM al^o da{>aad mdia confidently on 
uiir results. 1Mhcr» tbotobundanoo ol s^icdint^s to bo 
obtained m xiaHletilar bods often goott far to make up for 
till individual tmjterfetftion. iTho ynHat of these pages 
lub been enabled to avai) himself very fnlly of those .idvan- 
tagi.8 ; and bn this account, if on no other, feels entitled 
to speak vith somo authority on thcoreticid iqaestilonB. 

it IS an additional onoonragomont tR> pursue tbo, sub- 
ject, that, when vro can obtain definite information aS to 
the successive floras of any region, we tlieroby loam much 
as to climato end vicissitudes in regard to the extent of 
laud and Wat( ; ; aadlbhat, with refoienco to such points, 
The ovidenoe of fosal plants, when properly studied, is, 
from the close relation of plants to those stations and 
(dilhales* oTon more valuable than that of animal fossils* 
It Is heoosKiry, howovoi, that in pursuing shch in- 
({airies wd» should have some doflnito views as to the 
naUiTO and peimanence of spcciflc forms, whether with 
roferenoe to <i ^ngie geological period or to sucoessi've 
penods ; and 1 may be excused for stating here some gen- 
oral ]^tinuipleS, which I think important for our guidance. 
. 1. Botanists proceed on the assumption, vindicated by 
eicperie^oe, that, within the period of human observation, 
species have not roatonaliy varied or .passed injto oaeh 
otlTor. oljira InSy make, for practical purpose the same 
assumption with regard to any giv«n gsologioal period, 
and ma;^ hpldi^that for each such pmriod there ate speeiflo 
^j}pes iM the time at least, ar$ Invariable. 

*8. WheK Winflftire what ooBiatituteB a good species 
for (Hgiy given pbpd, ire ht|n io believe thabipany 
names In oi*r Varlatal fortw or er- 
roneous ls%e ease even la the 

modem fibva I illf uT lo^ floras, throng the poverty^of 
s]f ejmond, their fftigtAentary oonditiem, and varions state# 
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of presorvation, it is still more likely to ^ooctir. EVc.^ 
revision of »ny grpnp of fossils nnmerouh hjii- 

onyms, ahd of ii^ many are,,in^|^^ble of detection 
vrithoni^fho comporiaon of U:gi|||||ifiiT^ epooimeus^ 

3, We way select from tufWra of any geologieal pe- 
riod eorfain forms, wliioU f shall call i>pee^e fypss, wind) 
may for such period be roiwrded as unchaogjng. Uavnig 
settled sueb iyp^s, Ve may compare them with similar 
forms in other periods, and such comparisons will not be 
rltiatod by the nkceriainty which arises fiMni tJhojgHtiim- 
parison of so>caIIcd species which may, in mShy case^V* 
more varietal forms, os distinguisbod from sj^iCdSBo 
Our typos may be founded on mere fragments, provided 
that these are of such a nature as £o prov^ that they be- 
long to disrinci forms which cannot pass into each other? 
at least within the limiis of one geological period, 

. 4 . When wo compare the si)ocific typos of ono period 
with those of another immediately precedent Or subse- 
quent, we shall find tlut some continue sandbanged 
through long intervals of geological time, that others arc 
represented by allied forms regarded either as varietal or 
specifio, and as derived or otherwise, aocojjflfng to the 
view which we may entertain as to the pertoun.eucc of 
Species, On the other hand, we alsO find new n^t 
rationally deduoibro on any theory of ddrivdtion ihom 
thosU hnowu m pther periods. Further, Ip Comparing 
the types of a poor i*eriod with tlwsO of^dhc^ rioV in 410- 
oiea» we way account for iho appaaranipa 61 new typos in 
the ili^her by the defiemnoy of infor^d^^loh Uhto Um for- 
i||h#e wwy now typos apjWMf in poorer peno<j^ 
tiih» seews lists pro^blo, Fer axamplct new* 

typey ^ poor, fprjin^q^a, lilcadhe liowor J&iau 

and Lov^ nM»^inpQ& hkiietiiMaterripljpoanQe thaivif 
they apptatw oxfuyih^a OQal«Jttou8nre>. 

1 ^ 6. When ape^uo ^rpea disai^af without any known 

^ncooosors, under cilrouwBtanoes in Vhloh it s^ms qn- 
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liKely tfiat wo.should bavo failed ii) Uitoover tlieir con- 
i inuanoe, wo* may foifly awttimt thoy have become 
<‘xtiu|^ at least j sud' tW iSeld dl obKorva- 

t 'ifwory oxteuinxer Ss imihe^great ooal'lSddsoj Earopo 
Atiierirat we may Catoom tnji.oh eictinc^tion as praoti- 
cjlly general^ ot least *for tbe nortbeivt hemisphere. 
When many specific t:ype$ become extinct to|;ioiboa, or in 
qIoso snceeseiott, we may suppose that sdeb extinction 
resulted from physical changes j but where mngle types 
disappear, nisfier circnmstances in wliicti others Cf eiptilar 
habit continno, we may notunroasoiaably oonjeotnre that, 
as Pictet has avgticd in the case of animals, saokty|ies 
may hare been ih theiy own nati;re limited in duration, 
and may havojied out without any external cause. 

6. With regard to the i'^foduetion of speoifio typos 
we hare hot as yet a suificient amount of information. 
Even if wo freely admit that ordinary specific forms, as 
well as mere varieties, may result from doriration, this by 
no means *oxeJK|d os the idea of primitiTo speoifio types 
origiliating iu some other way. Just as the chemist, after 
analysing all compounds and ascertaining all allotropic 
forma, arrives at length at certain elements not mntu^y 
transmutablo or dorivablo, so the botanist and zoologist 
mu^ l^xpect sooner or later to arrive *at elemehtairy 
speoSfic tyjpbs, which, if to be aocounW fur at a11» mpst 
bo .explained on some principle distinct from that of 
doriyathm, ^he position of many modem biologists, in 
presence q| ^ question, may be logically the same with 
thatbf the anoiept alobetaists with reftjrenco to the 
.chemical elSipfliitSi %ugb tbe fisllacy in tbe case of fos>v 
sils may ho of mom<o]Bot#'detootion,< pur busing a^* 
present, in tbe p:^i^%nttiomof paltsobotany, k to distgiVer, 
iiTpossiUe, <|* original typi>% and, hav- 
ing found tbosk of weir ‘omtion, j 

7. In stmb qnestious* geogtapbioal r^a- 

tb'itg must «be carefully considered. When the fioras of 
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two micce8$iT0 poriorlR have existed in th(t same roi'ion. 
and under oircum^tanji^eB that zeitidejr it |arobablo that 
plants haVo nontiauw to grdw on tla or adjoin i eg 
areas th^on^o^t those periods, the i^mparisen bcoomVs 
diroot, and this is the ease w;itU thb l^riatt, ond Carboiuh'r- 
ous floras in northeosien^ Aihcrioa. lint, when, the 
aroas of the two fomatione arc rfidoly sepdratod in space 
as wbll as in tip e, any rosomblancos of laoios that we niu\ 
ebsOrvo may have no oonnediion whatever with an tin- 
hrok^n donldtouityof spoeiBp typos. * 

1 desire, howeveti)- under this head, to affl'm niy con- 
viction that, with referenee to the Brian and Carbouifer 
ous floras Ol North America and of, Enropo, the dootrine 
of “homotaxis,'’ as distinct from actnalcoulomportntoii},^ 
has no place. Tho succession of formations in the Paliso- 
aoio period OTidonoes a similar series Of physical |>honom- 
eua on the grandest setde throughout the nortlidrn hemi- 
sphere, Tlie succession of marine animats iiiD{dleet the 
ountinnity of the sea-bottoms on which they ItVod. The 
headquarters of the Eriau flora in Amorioa and SjQrope 
mnst have been in connected or adjoining areas in tbe 
North Atlantic. The similarity of the Oa];bonilerons flora 
on the two sides of tho Atlantic, and the groat nqmhOr of 
identical species, proves a still closer oonheotion in iihat 
period. These coincidences are toO f'xtwiiiiiV'a hnd too fre- 
qui^tiy retieatod to bo thenwlt of ooyt»^4*°^^^ similar 
‘^^^i3|ence at different times, and ihtd mmeelally as 
extend to the more minute diferehett .in the fOat- 
nW oqoh period, os, for iiultaDflO, tho of the 
VHPor Devonian, and oi tiliie,^vfer, Middle, 

qw;eftioii Is that whiqh relate' 
to cen^ ^#,Sut)si4eooe of 

oxtonBlv%s|fidsi(^ dieaa iiqinst be 

narrowed in ti^ ‘Xatige and 6fWn stpHcdtod from one 
'pother in dotepheid rjmis, whilo, atfim idme, invnar- 
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taut cLmatal f hangos nSufet- also o^'^Ui.. Ou the rc*emer- 
gcnco of the»land suoh of thew* spc^uics as raraained would 
u§<un Gxtoud thoaalBflilWi^ ovoi their fofmor areae of distri- 
bution, in so far tu) the new cliihatal aud other conditions 
would permit. Wo would uatursdly suppose that the first 
of j,ho above processes would tend ii^ the elimination of 
Miiioties, the second, to thoir increase j but, on tlys other 
li ind, the breaking up of a continental flora into that of 
(liblnirt islets, and the crowding together of many forms, 
might be a process fertile in the production of some varie- 
ties if fatal to others. * 

Further, it is possible that these changes of subsidence 
may have some connection with the mtrodnotion, as well 
^as with the e-^tinotion, even of siiccific types. It is cer- 
*tain, at least, m the case of land-plants, that snob types 
como in most plentifully immediately after elevation, 
tliough they ainatnost abundantly preserved in periods of 
slow sabsiaonoo, 1 do not mean, however, that this con- 
nection if ono ( £ cause and cfCCot ; there arc, indeed, in- 
diciltions that it is not so. One of these is, that in some 
coses the eulurgemont of tho area of the land seems to he 
as injurious to terrestrial species as its diminution. * 

9. Another point on which I have already insisted, and 
.Whieli has bceh found to apply to the Tfriiary as W^ as 
to the^ Falseoaoic floras, is tho appOaranoo of new types 
vnjfthin the^ arctic and boreal areas, and their migration 
southward*' t'oriods in which the cx*5tet»ce of nnrtheru 
land coiaoids^ with a general waign temperature of the 
nor(!bern»hntnjsphere seem ,to have i>®®n those most fa- 
. ToumWe to % iat^notiob of new forms of laud-plants. 
ITenoq^ theifnmts'b^n thmghout geolo^cgl time a 
cral movement of, new floras from the PiOssaraHo and' 
>loawtioreginni(,|ljthneputhw^ * / 

Applying .ocfabifliSiiratioi^ to the iSriati an 

Carboniferous' fhbas Of Korth America, w^ obtain sol 
which tauy guide us in arriving at general oonol^ 
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fiiong. Tbo Enan flora iia comparatiToly^iJoor, 'and its 
typos arc in the mam similar to thtoa of tbo Oarbonifei- 
ous. Of^lhoso tyi^s a fow only iroappoan m tbe middle 
coal'for^jliAtian tt^or idonticabloroiia } a gmat nnmbor ap 
poor under allied forms ; some altogether dhaip|)oar. 'I'ho 
Erian flora of iCle'm Brnnswick a'bd Maine Oooors side by 
side with the Carboniferous of the same region ; so dots 
tbe Enan of N -tit York and Ponnaylvania with tbe Ciir- 
boniforons of those Btatos. ^hus 'WO have data for the 
oompartson of snboessivc floras in tbe samo region* In 
the Oanadiail region we baye, indeed, in direct se<|ueiu ( * 
tbo floras of tbe Upper Silurian, tbo JDower, Middle, and 
Upper Erian, and tbe Lower, Middle, and Upper Car- 
boniforons, all more or less distinct from i.ieh oihor, aiid^ 
affording an admirable series for eomparison in a region 
whoso geographical foatnros are very broadly marked. 
All those floras are composed in great part of 4mi'lar 
types, and probably do not indicate very diseimilar general 
physical conditions, but they are separated Vrom oaeb 
other by* the groat subsidences of the Ooruiferoos lime- 
btone and the Lower Carboniferous limestone, and by the 
local bat intense subtorranoau action which has altered 
and disturbed the Erian beds toward tbe oloSh ^ that 
period. Still, these ohanget. were hot Qiuvatsal'^ Tbe 
OomiferouB limestone is absent in Oasp^, and probably in 
New Brnnswick,, whore, oonseqnettUyr .Erian Odra 
qoald continue undistnrbed durlhg thajl tohg ^i^riod. 
-be Carboniferons limestone is shsent f^Mn'the slopes of 
tbn l^jPpsHaobians in Penni^lvania, whoto a reAreat'may 
hm Cij^ i^orded to the Upper Erian Ijower Car-. 
boti^hx>iina.,'^odk The distiCd^oes^at the close of the 
to ^ihose fegipne where tlio 

Treat s|b<hf^oe^ trere nnlclfi, and, 

gn tbe other in 'Vfbore* tbo sub- 

sidences and marine conditions wore sdniast at a mai^i- 
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Rearing in, mind peci'!Uii.ho> of the area in 

question, we may now group m a tatalar form the dis- 
quiet spocifio types leeognised w the ferian system, indi- 
cating, at the same time, tj^whieh am reprosepted by 
uleiiticul epocioB in the CarbopifereuS, thorn represented 
by bpniiar species of the shmc general typd, and those not 
reprobonted at all. For example, Ce^niUa eanncpfiyrnm 
extends as a species into the Carhoniforous ; 4iterophyh 
ihes WifotM does not so esetond, but is represwted by 
closely allied *8peeies of the same typ(f ; J^enuitoi^f/ton 
disnp{>ear^ altogether before we reaoh the Oarbonin^ns* 

MU qf ^riaa ani Oarlyon\femu Typ«$. 


Itfipre^ ut«d in 
CarboAif^rouft^ 


1. ^yriiWAylopi miimbile 
2 Nemfno^lOn , 

:i NeMtopbyton, .«««, 
4. ApQ]X>X]rl«U . 

5 Oitpoxylon * . * • . . . 

O. DaTloiKylou^t.. i.t 4 
7. SS^af^ Vauu\<i|pii « 

P. a ttulp^tira 

9. D!aj’ii^[»h)rUani « , . . / 

10. Oala^oaoMraiij^ , , * 

11. Caliimiioa tm&mioAi0. 



r^A’t\iy-’-.v<7n7o'n 


IH A0toroplQrllitO0 

ta.. *...,.4^4.11. 

U, A* 

15. Aimu4Quria)«ca«err***< 
IQ. Sp}i6p«ph]flh«m noti- 



J8. Anbroati^ip»ia««e^ 
i<9. Ubidddeiaiiamittih^ 






27. Oordaltea Hobbii 

28. a angustlfolia . , « . 

29. At>ch$aoptexis Jaeksont 

80. ABe!nute<i obtu^a^ . ^ * 

81. Platyphyllum Brownll, 

82. Cyolc»pteri« varia 

3$. C. obtu^a 

84. Neu^ropteria polymor- 



4p, a ll%rttU4M*« 

41. AymobbphylHM otitnini 



•44f 
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Of the above forms, (Iftiy-ono'in all, foiind in f ho Krun 
of eaiitera America, all, except (he last four» arc coitainl} 
divlmct epeoifio ty^s. Qt thcfiO only fow rcnpi>car m tlio 
(larboi^crotie tinder identieti| e^peoio^ hnt no loss tlian 
twcnty<eix mppeor atKjter rcpiesobtatlTe or allied form'-, 
some at least of which a demationiat plight elai^n as 
DiodilScd descendants. On the« other hend« nearly one 
half of the D*vonian types ate anfcnown in the Oarbon- 
ifeirons, while there remain tciy large niunher of C'.a 
boQjfi^us typesMiot aocojintod for by anythih^ knoan m 
the Devonian. Further, a very poor flora, including onlj 
two or three types, is the predooessor of the Bri^n flora m 
the Dppet flilnrian, and the flora again beoomea poor lu 
the Upper Devonian and Ijower t^rbonjfcrouii. Ever> 
new spepies discovered must more or less modify the aboVc 
atatements, and the whole Brian flom of Alnerioa, as well 
as the CarWiferous, requires a thorough oompisrison with 
thnt of Europe before general coDclasions cah be safcl) 
drawn. In the mean time 1 may indicate ibodixeetiou m 
which the facts seem to point by the foUowing general 
.statements t . 

1, »Somo of the forms rockonedias spociflo in the De- 
vonian and Carboniferous may he really derivative races. 
There are ind nations that such moss may have originated 
in one or more of ‘the following wayp ; {|.) By a natural 
tendeuoy in synthetic types to become m the 
^'riSCtion of one or other of thS|ir dohs^limnt dementM. 
W thia way each plants as FtOophyton 

IlmYe asmmed new varietaJ i(2)rBy embrj- 

dldOt'ridifwdatiCh or aoccikWa|iOti,*f<^heml^ o^in specn .<> 
may maturitytaAtanaedor postponed, thus 

givipg i^M^rantous grades,^ perlmtlea in reprodnciion 
, and ebwrar'«rf‘«^ thatae mijiiy 

jt Brian awim to he on the con- 
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fines of* the gs^p« ,,,of 

bo suppose^ ' 

traction ,m',:th6 . 

forms ' 

» gr^t ■ 

mdL 


e*\paiise < 
Ihc \km 
tho e: 


^ i’lf^var 'im'|^nb,^'-3^l^ 

suppd^^^^ees s^ig^sool^l./ 

■ '■ ^ ' ■' ‘•’■ 


JWh 


UiV/X4i* ,V' ^ y ^ O' 
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beyond what a fair study of our materiaj may warranl, 
or to infer that q,uoh ptitnitivo types mcfet necessarily 
have beod of lotf grade, or that progress in Yarietal forms 
has altiaye been upward. The ooeiirteneo of such an 
advanced and specialised type as that of J)a(lojrpIon 
iu the Middle Devonian shouVd gnai^d as against tim'-c 
orroiH. The creative proooss ntayhave been appliralilo 
to the highest as well as to the lowest fenas, and subse- 
quent deviations must have tnolnded degradation as well 
as elevation. I ^n ooncoive nothing more nnreasonahle 
than the statement sometimes made that it is illogical or 
oven absurd to suppose that highly organised beings 
conld have boon produced except ^ derivation from pre- 
viously existing organisms. This is beg >ing the whole 
question at issue, depriving science of a noble d«|)artmom 
of inquiry ou which it has as yet barely entered, and au- 
tioipating by unwarranted assertions eonelusious whic h 
may perhaps suddenly dawn upon ns through the inspira- 
tion of some great intellect, or may for getfoiations to 
come baflElo the united exertioiy Of all the wmeSt pro- 
moters of natural scionce, Ortr proseuft attitude should 
not be that of dogmatists, but that of patient .workera 
content to labour for a harvest of grand genftrdwation'i 
which may ndt comp till we have passed aimy, bui which, 
if we are earnest and true to KwfctttU and Its Creator, may 
reward oven sonio of us. . • 

■Within the human period grea|| nl^gee^of fhstribu- 
obn of plants have oocurtod, uhi;sl^.|^f<Migh'‘tho agency 
1 himself^ and we hjpre Imd evidence tha'i 
to ostahlish #iqw«elv«^(»nd prosi»cr w 
flimaieijf |p!(^f:^tidlt|ons,to ilhiloh '^oaided they cpuld not 
\ ha^(r^i|p|A thpipsclvei^'M'lWlto^ in the case 
of Europeaidjeede Mt|^i^ iiDi,A;tts^{a and lITew Ze.i- 
'|and. There no reisod tU^ believe that any 

Wcifio cbangasffi^hirred to udy IphlWt vrithiu .ihe Plois- 
•thfeue or nu^HKoriod, 
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In a recent^diresa, delivered +'» me tioiogieal hoction 
of the Britislii Aesooiation, Mr. Uarruthorb has diseusbed 
tins quo&tion, and bos shown ibal tUo oarlicbWogciablc 
bpeonnens deaoriWd by Ur. ^woinftirlh from tlie Egypt- 
ian tombs .proeont no appeamboe of ohange. This fact 
apiMj^iB albo in the loavca'uad other olrgans of plants pru- 
stiv(‘d in the H'odaloa i« the tloistooono clays of Ibo Ot- 
tawa, and in apeoimons of similar age found in vanons 
})l.ice8 in Britain and tbp comtiuout of £urope<^ 

Q'bo di^onlties attending the ordinary tbooricy of 
evolution aa applied to plants bavo been well set )lorU> by 
the bifmo able botanisi in his Frebidentnil Address to 
the Geological Absooiation in 1877,” a paper whlidi de- 
boivos oarefnl .study.* One of his illnstratious is that 
ancient willow, SeUix pohris, referred to in a previons 
ohaptor, wMoh now lives in the arctic regions, and is 
toubd fossil in the Pleistocene beds at Cromer and at 
Bovey Tracey. 

He nott^ the fact that the genns S 0 UX is a very varia* 
ble oae, jinolnding 19 anbgeneric groups and 160 siieoies, 
with no less than Sitii varieties and 70 hybrids. tSalir 
jjolaris, belongs to a sobgonorio group coutainiug 29 
species, which are arranged in four sections, that to 
• wjiioh polehris belongs containing six siiooios. Now it 
is easy^Vo oonstmot a theoretical phjdogony of tbo deri- 
vation of the willows from a supposed .ancestral source, 
but when we tdke onr little S. pohris we find that this 
one twig of opr ahoestrsl tree tallies es hack without 
'‘luin^ to the 01 k<M iioriod. The si«ecios Would take 

still larthi^^aod the seoliofi^ shbgenera, and genus 
at tlio B^tne raw 'wowd reip^,aa iuMculSible amount of 
jiasl tube. JJo %iO|»do8 Ihb in^iry in tiho foBejripg 
fejins : 


* (( 


•/ 


?r^MMd|ii»|3 Irtish 4s<*Oeiadoii,*' 1S8S, 
” CjuMdiaa JfaMomllBt, ises. 


"netotweae Plants 
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“But wlien wo have roachoJ Uic branch rep^'eboiiling 
tbo goucric fotrai we have made but little progrebb in i he 
phylogenesis of Sdliat. With tl»ia gouus fonub 

a staall ord^, lODSra arc olobely 

allied, S'ot selMiratod. by welbniiai'b:««4 eharactors ; it is 
not, however, difftohlt to oonceive of both having sprung 
from a generaliBed form. But there is im focord of '-lu h 
a form. Tho two genera aplfear.togethor among the 
oaarliest known liiootyjedon*. the wiUowa being rcpiv- 
seqted by slit and the poplars by nine tpoeles. Th<‘ or- 
dinal fch'm, if it ever existed, must neoetsarily be tmu h 
older than the period of Iho Upper Cretaceous 'rock-, 
that is, than the period to which the earhest knuati 
dicotyledons belong. " 

“The ftalicinooB are related to fi\c other neluriii 
orders, in all of which the apeialous dowers are arranged 
in oatkina Thirse different though allied orders uaist 
be led np by small modifioations to a gonerallsdd amen- 
tiferous type, and thereafter the various groups of apelal- 
oos plants by innumerable eliminatmns ot diffmmt'ating 
choraotem until the primitive form ot the apetalous plant 
Is reached. Beyond this the nnourfoed dmagiiuttjon will 
have more active ,work in bridging over the gap betwoem 
Angioqierros dnd Oymnosperms, in fining tko iaierme- 
itiato forms that led up to the vasetdar eiypt^^bis, and 
on through the oidlular plants to |U^Oldial germ. 
Every fate]) in iKi& phylogenetic treo’miAt w imsginod. 
The earliest dicotyledon takes us pot's «%»*'l(arthcr back 
in tltfl phvlogencHo history of IbSla tltgt 6U])])l!cd 
by oi^ng vcgotatlon. Alf beyfto4 tibo ttvitlmohy of oip 
living >illd|Wi^is imm Jma|iuaWo% mSsnpporled by 'a 
singls Sd ilistibchB,' slats the evtldenoe ib'aguiubi 
cvolntitm^ij^d'iMf^w ttoSeda of it,” 

4 It is eiw^to^'tlie'^W oven 

Vbttmpt to trace the d^lopmont of ^plants on ^ he pnn- 
slow and gra^|||||^ evolution, sod we urcsdri\,oii 
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back oil \he theory of pehoils of origin, aa wo have 
iiheady seen, auggosted by R{if>ort{k m tho case of the Ore- 
taocodn (liootyle(loD 6 < dbXK^ ahd plentiful iniro- 
(hict 1(111 of speoios 6 v^t axnaa at .the same yino, by 
w liatovcr cause pjfeote ^**^4 iua at Kbreeebt (juitc igno* 
Kill t pf any se«o»dary canses-^bc^mi^ft itt ef&tot something 
not unlike the old and familiar idea at oii«a<^bQ. Science 
iinist indeed always lie baffled by q^uestions of ultimate 
origin, -ind, howeyer far it may bo able to ttw» the chain 
of secondary oansation and developmeuif, must at lei(^gth 
find itself in tbb presoneo of the great Oroativi litlnd, 
who is before all things and in whom all things oon' 




L-(’‘OMPAtUTIVK VIEW Of THE SDCCBSSIVE PAtJ^O- 
ZOIC FLORAS OF NORTnEASTEIlN AAlERICA Am 
GREAT BRiaVlN^ 

• In oupt^ni (^inadn thorp ih fl very oompleto series of fospil pknts, 
oxloluliTl^J from the Silurian to the Penuian, and int crmedmlo in its 
spoyios botwott the doras of interior Amerioa and of Europis 1 mny 
use tht«< fittceeastionu fhainiy worked out by myself** Ip summarise the 
viiriotis Palflposou* doraw and sub^floras in order to give a condeusod 
\ii'w of tbisT>orti«r» of the hLtory of the vegtdable kingdom, and to 
directa attention lo the imporiiuit fact, too often overlooked, that 
thore i« adednitf j^iOpeseion of fossil plants well as of animals, 
and that this is iiuportani as a inoah»s Of dotpnnmiT}g geologiettl 
Imrirons^. A BriH?th list for oomf>arii>ou has lK?en kindly prepared 
tor me by MIrr R, KSd^on, F. 0 . ft. For li‘^ts referring to the we.^t- 
• ern aud sonthem portions of Amerioa^ I may rei< r to the reports of 
lA»sqnerenx atul Foalidne and WWie,t * 

In thi^ oonnect 40 i|^ r am reminded, by an e\(’el]eiit little paper of 
M. !^eillj^r, t Ob CaibonlCerous plants from the i V'mn of the Ijfiunbesi, 
111 Afrioa* tb^ tba flom wWfeh in thb Carboniferous poriod extended 
over the temperatp poHionsof the nortt^erif hmntephopo and far into 
tlio arelioialeo aot^ the <i|ddaiM pCorklM in tho soutli- 
^fyrn hemispbore. i^ 6 f el^en fijpacit^lWfbUght from the Zamtoi by M. 
*Lapit»rro and mndheq^by H, ijrhre klontieal with Euro- 

• ♦ «*Aoadlan Ob Pbssil Phmk of Canada,^’ (k 

logical Survey o:fCs]rta(bx ^ \ ' 

i “ (leol^ea) purvp^ St Ftamiyltania, OhWi and BHuois,” 
t PariJi * 


T 
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pean spocios of the upper coal-format loii, and the same i n 1 tins In » n 
<>lisor\td in the coal flora of the Capo t olony.^ 'J'Iks iuls In u 
tostiraoiiY tq fhe rcmarRable amformityof dim^te and vtp:tt.iiion in 
the coal period, Apd J perf6ctiy^oj5 Witli SSeiiler that lh(> sho \ 
A^hen take*! ijtt c<«inwU0h ^dh othea! paraiUellfiimft iu toMs au'idn il 
contempomueousidi^isi^i of the ooel ovur the urbolo world. 

+ ' 

, 1, r-4Ee035trhW)US tPtOEAf 


(1) ishAnJPkttt: 

This occtirs ip the hppor mcmIiM'Jp pf ihP Oatbonitet^us hysti ni of 
NovaiHcoila aud i^nuco Kdti!^ lelapd, orp^iijjaHy pvued b> tin 
wntcr the l^ower Ooal-fPnpation* and more looimtly the Pumo 
CU rhoniferoua, and the upiKW lieda of wh}<^h may pot ^mplob^^bly be 
contomporaneoui Wifh the I^wer Permian or J^owor p>a“t of Kuiopi\, 
In thia foimation there i& a predominance of nd stmihtones and 
shales and it contains no productive bods ol coal Its lo?e>il pl.uiK 
aio for the mojt jwrt of spooics lound in the Aliddlo or Prodiufn 
("oaMortuatidn^but are losu, numerous and thei a anwi few ne^ Jo? ms 
aliin to 1ho«e of the Kuropcan JPorniian. Th^,moat churactnistn 
bpecles of ih^ upper portion of the formation^ wh^h hae the most 
dec vh'diy Permian a8|»o(t, are the following; 

inaUf^anumf Dawson. 

♦ iAr0iirmti4>) rodwafa, Dm 
. * Tf. (A.) graciha, Dn. 

^ IT. imblk^ufa^ Dn. 

Gd^amifH Suckovih, Brongt# 
l\ (\siri, Ihftngt. 

* <7. 0 HjaB, Drongt. i • 

lii uropUf t ^ tm niem$^ Bunbury, 


AhfhnpUnH Hip o\a^ Broogt. 

Fihpkii^mbm^tr^ Brotigt. 

♦ rtgivd^i^ Dtt. ^ 

P, Brongt. ^ 

* (h9^fi^te$ Dn. / 

Of thaa^ thoae marked ^h Mi a«tM?ia}ii%aTe not yet bi'ou 

found in the ur low of tlte Oarbomfeijmi^ ^^ysii m. 

They-ifdi ho foumd dosseiHhwlf itnd^vfral of tfiem figured, m my 
** Deport m Mie Oeohigy ol l»lytod4^^ t 'Thp others *n c 

- 

Jwtqal dk tbe Qet^ogM tOl, n,< li 

» iwt ' 
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eonimoii aTi<l -micl^ly diffuw Oftt'h''* lo** us fsomc of 'whicJi 

Ji,n( oxtoufM to the Permian {>cTi<»*l in ICyropo as well, From tJie 
np|)(*r bods, eharactonVd hy ^ipd a few other spefies, there is a 
fti.ulual prtsaa^re <j6whwahl into tiiifi coal-ihoahiires, and a 

KfuaJly mtmber of tfha tjoal-tontation bpo(ftc<s, 

Tt N worthy of rediai^k herd assodation In the Pormo- 

( ,>¥l)()nlf»'rou8 of nwmefous'tninfo of With the branches 

oi Wahhta and trith fruits Of the character oi^Tti^Ofmatyfa, seems 
to show that these were parts of one end the same pliant, 

Tlj^s (oWation represontb iba tapper I^rren Meai^ures of West 
^'n‘gllna^ wbic|jL are well desoribo<l by FontairA and White,* and tlie 
reasons wHiek thWe authors adduoo fur considietiti^he lattir cqui'i- 
ah'iit to the 'BJurOpean Permian will apply to the more noithei^n and 
eastern dci»osii8 as well, though those have afforded fowcjr species of 
plants, and are^apparonrty Joss folly developed, 

• (3) Coul-fomaiVm Su^*Phnrt : ^ 

Tiio Middle or Productive Coal-formsHon, containing all the bods 
4)f,< oal lyhioW are mined in Nova and (Jiqie Breton, a the head- 

(pujrters 6f the C<ft*bonifc^totW flora, prom tide funnation 1 have 
catalogued f one hnndre^ aitd thtrty-flro speoies of plants; but, as 
‘several of ttiese iie founded on i!rti|>erfe<*fc specimens, the niunber of 
n(tui.l specioa in iy bo 'estimated at one himdred and twenty. Of 
these more th u) half w ^lOcios common to Kurope and America. 
No less thab nineteen species are SigWarkt^ and about the bafno 
numljof ar6 L$pi4od^ra, About fifty are fems and thirteen are 
ru/a»«fefi, and Tpe great abundance 

imd number of spaci^ of SigQlatic^^ Lepuiodemira, and ferns are 
(haraeferistSe pf this sul>*flora; ahd atoon^ the ferns ceitoln species 
of Aleih<pteris, an<l^ Sphenoplmv greatly 

pi*bpoij|l^6fat;o. ^ ^ • • 

These hadls^ ^re the e(j[UivaIenW Of the Middle Coal-moasurcs, or 
PrtMluotiH Ooid^uit^ip^ of Poi^nssylyat^ and of the 

(oal-turmat^on hf vaiioUi Very many 

^ V)f the spaftos aj| to IjTo^ » but in 

l)vovm{^gyi^ivf^ of f^eiikU^irspeoles seems to dk 

• * ** Bephn 9*1 fjjoHt of Western Vhgtola and So 

PoimsylvanV* 199$). • * ‘ ^ 

t ‘‘AftidJou tjoolbgjr^*’ Afd Report oO Flora of Lower Carbe^ 

<«js/ 1%T4. 
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(.1) Thi* MMme Grit Sub^l'hm: 


In llus formation t^o aliundan^^ of plants and (h#* nnnilK i ol 
&pocu*s are f?iV?atly diminislied.'*^ Trui^ks of eoiuferou^ Im s of tin 
species J>(uioryhn haring wide wotjd-KreUs i\ilh tliut 

or more seftoi> of discs aad eompleii medulilary* lH*<»ojni i h uat 
tenet la Oafamttes x» abundant and seems to n pliU t r 

iS'ttc^Soi a, though and (). tMi continue. SiqiilAi m 

becom» » ery rare, and the of oJte J( w, jiml 

mostly Uiosewaih leaf-toses. jt4ij«Ede^pW({«oefr^^ ami 

Cor^Jaifn abounds in some beds. «sll 3 ie feme «M'*e greatly jtdmed, 
tliough a few obaraiE^eristlo eosj-formatioi} spee;tes oeoni^ ami the 
genuN Vardi(4fdlH6 appoats. liMs of coal ate rate in this fot mat i< tn , 
but where they occur ihero is in connection with them a remaik ihU 
antiiipation of the rich coabformalion flora, wbiOh would thus mcih 
to hare eaisted locally in the Millstone tint ptnod* but to hn\e 
found itself limited by iteneralJy nnfairorabjo comhi i »nv. Ju Anu i j 
ca, as in BSurojpe, it in tfcc north that this eailu i developmt ut of 
the C(.Hil-(lora owuts, while in the south theto is u imfiferiug ol old 
toims in the netrer b(‘d«. In Newfoundland and Cape Breton *or 
m^anee, os well iu Scotland, prodiiiiive coal-beds and a gnau t 
variety of sj/eeieH of plants oecar in this formation. 

The foJ^oV^in/jf would appear to bo the e()|inralebtfr of this foinui 
tioii. m flora an<l geological position : * 

1. The 8eml Conglomerato of Hogoni in Peim^iranla, f&c. 

2 The l-rtiw^r Coal-fr>rmation Congtomeruti* ewd Chester groups 

of IJlmois (Worthen). ’ 

3 Tl«t Ijoww j Vboniferoins Sandstone of Kentucky, Alabama, 

and Virguiui. ^ 

4 T)ie Millstone Oiit and yoiedalc 0^ jflortbem Knglaiul, 


and the ('‘ulmth run*' <)r Devoms^hife, ^ \ 

5. TU‘ Moor rocK'uid Lower floai-^nea^^ bl^Umid. ^ 

6. FlagJhtones and Lower Shales ojt the Wapiil* and MiJl- 

<4 one (ltd Of the north of Ireland# t *' i* ^ 

7. The i^flugste (Sfrauwi^Im of ^ Wuoy, t»nd Silesia. 

{{) The 

This«altorib pslf fooslllililauta th Ameri'^a, and in far ns 

ppown*" they io 1w Wtt iifmp. In Scotland 

luhei m pbaWft^ but, ito Wr^ l^dOto^ these are largely 

; on yoefeti Plants of (he CM> 9 nSfeifou» aiw# Millstont 

Mia,*' 1878. 
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Minilar to Ihosg of fho unilcrlying though vitb some species 
wliK h c\lt iidtiipVTard into the no (Ini'. In Sootknd the al^a 
n lined hpuojphytm) and AHi^wcatamiki, wJiicU lu Amor- 

Ra ai< hnatt«^ppear In thii^ l^cu^tipxu 

fOi Tht Umt Vdf^bQnifemfii 

^rhi^ f^ump 0^ ptantft IS* bent in thP of the lloiton 
Mn(>, undor lihWPf t'aHKinifcroad mariup limostonas. It is 
^ small and poouiliiw, Tlia moist characteristic SpPoie^ arc the follow- 

* • * 

Dadtxyhn^{Pa!l0?&^yfm) mH<pdu», Pn.-^sA $]^ies vith large 
nu dulJary li^ysi of thr*» or more sorios of wlls. flF ^ • 

UpuloddMim Dn^A speem closely allied to A 

Vt'U/liimianum of Euroiie^aml whloli is ills Araerican roprc«ontati>e, 
'riiis IS perkt^ps the im)»t charactmslio plant of the forioaiion. It 
IS very abunduij and presehts veJcy protean appeamnco<i, in ita old 
• stems, braiK lies twigs, and Xn^rna forma» It had wcJbcharactor- 
1 -.(si sligmarm loot®, and constitute'# the oldeet erect torest known in 
N’pva Scotia^ 

j4fpidodi^idmifi&tri»S^ Sternberg. 

J 4 . obovatmh ^ 

//. (HfdPtdiftih, stiemb^ 
d/. diM^n^unu Sitemb. ^ 

The four ''pu as last mentioned are comparatively rare, and the 
jiociroens are ttewly too imperfect to wmder their ideniiflcattou 
((rtanf, but Iiepidodendra Afo especially characteristic trees of ihis 
honzott* ^ 

. Oy<*hpt^i$ (A Acadicaf Dn.— A very characteristic fern, 

allied m the form of It^ frond.f to fX te^n^Joha of (loeppurt, to r. 
nmm of Eloh'waldji and to ildiorj fxntiquu s of Stui. Its fi ucl ifi- 
v^-timj^howiW^^ to that o£4nwi/% to tli|^t of Aih~ 


though rai^ly, . ^ ^ ^ 

Elfan geima, wmcih a|^ Wirjj 
rope aird of Id* Qnited 


jititMi appeafaice of this 


oqim^ tiiA Lo^OtCurboniferousof Ku' 


• ( )» tdtt «Me, iom k Ji^ttflLedly durtioei tnm iii&ti 

tlio wCW* <»0«i-ft>TOa<4an, froai whicU ll ia mJ 

latcd I)»th6 gntiM; i^tigtb M Ume Jwiiiltwl tat tdo duiwsiiioii of ™ 

iiti tiemA liiitritif ihvtMtt i#nik!l fltltilM k.krK m ■wir'Kinl^ rift 1 
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hfive bo6n found; noj^is tliis gup filled up by the couglomcnitcs and 
coarse ai^enaeopusbods whjeh» Us I haVo.e in “Acadian Or- 

^ as they ile 


Tafp ib 


iiilreiimd^ 
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( 1 ) Vpjnr llridHi i>uh~Fhta : ■ ^ 

, Till', ((iircsiwmls 1il«* rutsttlli 04^il CJj^^mung of tHI* New York 
( 1 M lo the Upper Uovotiian of Kurot^e^ 

'rho Uoru^of 1hi,s fornmiiun, wb^eh<Jon^5st»>noF!t!y of wmiistones 
is rh»t T .(‘h. I W itiofet clifttin<*fct\o speeicB oo lk>tb sides of ilu* At Janl le 
MH n\ to l>t‘ the ferns of the^mis aJiong with f>pe(‘ies 

rct< n^l to tho gefitUH 0^d(ypUri»^ bat whlob« fn so far as hnn-eti 

iN>n(ls arc con(‘ci‘n«I, for the most iwirt resemble Ar^hmpUrU, 

1'hc ' haraoieriiitSe Amerieaf^%peoieft are Javk^om, 

Jiotjeni, i:^cfqpteri$ oSttm knd <7- 

/Jujlluin) Jir<n/i?Mf are also very ehariicleristic jqjecies. In Europe, 
AirhagpferiH IliiNirntfa^Ui a prevalent spw‘ies, 

heptophlpxm rh0nihi(‘im and fragmonis of VniUphytan ate also 
fiiniid in the Upper priaru Thorn is evidoitco of the oxjsten<*e of 
^ ist ijiunbcrs oJ Jthizomrps in this period, in the depowts of s])ore- 
< ist's {SporanyfiiH Ilumimms) in tho shales of Kettle I'omt, Tiako 
Hut on: aud in deposits of similar ohamcler in Ohio and elbewhero 
m t^K* West, ^ 

The Upper T>ian flora is thus very distinct from that of the 
[joW( r Uarh^)iXoroii% and the tmoonlCMcmable relation of the beds jn 
tiio Northeast may perhaps iiullmte a considerable lapse of time, 
St 1 11, von in IcKaUUeswhew there appearb to be a transition from 
tlu* (^arboniforuuh into the Devonian»as in thoWobtem states and 
iTi ireJaj^d, the charaoterislio dom of each formation may bo distin- 
guisheib though, as already siatod, there is apparently iitome mixture 
in the Bouth. 

( 2 ) MiJ^h Vrim BulhPlom: 

lioth nt Canada SAd the OnitiSd Btates that part of the groat 

i^hfan j^ystiOm vrh|Pti may bo rt^sfardod as il‘' ^niddlo division, the 

llaniiUou «nd «halii$ of SeWfYork, tiro Cordaitos shales of 

Si. Jolyi, Nevf Iteitl the mlddloSbal^^and sandstones of 

iho (3«spi^ seftesi preHiOpte itondftidhe piora^favodrable tp the abundant 
of land-]^t|ntiithan aithwtfaft tower member, in 

t liM St. J^ghn lieds, in partionfer, tRer^ )$ a rfoh fern flora, comparnble 
with tlTiIt of the mHijiJtmatlbf, and .namewUs stipes of ferns and 
t ninks of tjipe*^f©ims ha^ found in the iTamilton wid OomiferJ 
ous scries in the We^Ai, ^ wafl As trunks of Dadoxylon, It is, hov|| 
I \cr, distinguished by a'piavatoiee of small and delicate species, 
bvMicii Hume as and the whaller Bphonoj>tc*^ 

aud jhlbfl bir bomo ueculiar fcm.s UiS Arehani^t^na and Mtfr^ 
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lu addition io rns, it ha«s small Lepuioden^ra, of, wlin h L 
anum tho chief. Calaniik^ oooui , An hcrucahun / /m / mltniu s } t oij; 
tho dominant s^Hvies. '^fhis plant, which in Kiiropc app« iii^ tn h k li 
lip into the Lower Carbon iXetoub, is so far strictly Knan m ik i(n 
iia^t Amofcca, SvpHanm scatoely* appear, but VordaU<^ is dim 
dant, and the eailiest known spedlos of ikf/dipkl/im appeal. htl< t Ik 
jpmfijphyion, wi ohmeterwtio of the juower still cimtr ik-, 

and the icniaikable aquaiio plants of ^ the jtonue JtWop/tfdon nu 
locally abundai t 

(3) Loirer JfcWaa 

Tbns belong to the Lower Dcfoniaft sUndirtones ,aTid nhslc^ nul 
19 l)cst s(9>n in that formation at and the Bay dee Chuhnii ^ it 
IS eqiiixatent to the Orislany sandstone, so far as iH animal <o -ifc 
and mineral character are ooacemtKh It is oliaraKlcnscii'l bj tht aL 
sonce ot tiuc ferns, f Wanw/ea and Stffdlannn^ and by the pnsi ni 
of such forms as Buhphyfcn^ UpiopMum^ and \f 

matophytm. Lep/idodk^ulmn Oatiinanmn and Upiophtemi .tlnarh 
occur, though not nearly so abundant a> JP^ttophyfipn. 

The Lower Ifirian plants hate an antique and goneridiaed aspcc t 
which would load us to mfor that the) arc neat the beginning of tlu 
land-dora. or perhaps in part belong to the close of ntf earlu i tloi i 
still m great part unknown; and few indications of land^plant'i havi 
been found earUen 

• At CamphelKon and ScatnUenac Bay, on the Bay dcs rhalcms, 
lossil iishes of genera chamcUristic of l^e Ijower and Lpj[«»r l)< 
\omrtn horiaon>re^pertiii0ly,<>Ocut ^UaostgnaHoii With fow>il phuits 
oi thfi'He honrons, iml have b<»eu dcsortbad by ?'t^iteavc'C* 

It is jiib'ic^tuig to' nolo ihat,‘^a« j^^iptaiha and White fiiave oh- 
senrd, ceitKiu fojm*' whifh are Drum in the nortbea^^t art fonnd m 
tlK>Lo\\|jr mcnditiN >f t be CarlmuifOWs fai Vii^giula, 
fug the southward march of species Ui those pe)d,Wii 


3. !Fuu SicuatAi^ FXiOm IvrpirkiiOKe of 

' A * ♦ 

In the nppiU* beds||y||^0uridih, t^NSoile the nelderbc»*g seru^^ 
|We but below tlK-.o \V( 

know no )audvp)abte uP^IPIIII^ Biates, LrHqutHUv 

Kid Chiy{)ole havi wb^oj^ may ;indioale thi < 

^<eof l>o<ipuaiaceoas fll|P|p|(an as Ut bad ns tin in* 


* Transactions of the liefyal fifodedy of Canada/’ 
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• • 'JSI 

trinniiifif of th I r Silurinn, or \ *is the Iluds >n Tint i 
jfi ( I iiul llicks Iws fouiidJVf taio hafQnm^ Pbdophijhm lubtd 
il lit ti'-> old m W nil s wita thi^ unciifam Mcms^unud Bo/- 
tf ))u(t In the Lower jJjlunmi J^^totmulana ol the ShuUlnw 
ill ^ n» Lij^iantJ to/ roint^i^nt^alttadi+plant, but this istumKrtuui, 
xml 11 siiinlai: pcc3e% has been found in ('^anada. 

liu ( iimbjian wks are ^o far btnrm of land plants, the so- 
dl I J opkyion \pmg OxitR»ntlv nothing but ipariangs, p^uhably 
1 1 dufid by (rustaceatni and other a<|uatic ammalii Jn tb( still 
*i 1< r I iurcniian iho abundant of graphite probabJ) indicate 
t ill < xj u iiu ol plants but ivhethor a<]tuatic ur 1 fm&trial it is ixnpos* 
ii 1( to dcot4« at prose nt!!*^ 

It would thus appear that our certain knowledge of land-vcgeta- 
tion bfgim with the rp|)ci Silunau oi the hilniuo-Cambiian, and 
that jts cuiliist loims were Aciogeus alhcd to Lycopods and pioto- 
tvpd trees, foK ruimers <Jf the Asiogcus or the gymnospeiins In 
^lu 1 owtr Dt\oiifin JUtU adyan(c< w made In the Middk Devonian 
this iiu xj^ii JBora had b^ch icplacod liy one nsaUing that oi the ('ai- 
] lyl rous, and tnoluding pmea^ Uoa-^feins and aiboita) forms ol 
lAeopods and of ctfuiseiacvou^ plants, as well as tmmeiou** hciba- 
« I oils plants Xi the olw of the Knan the flora aguan baamt 
mi i-,K, aiid^outw ued so in the JUower Caibonife tOus It again be* 
iinc^ruh and \aiii^ Ui the Middle CaibcLOiIuotis, to dekuy in the 
uuudmgl\nn 


LATBST REPtn^TS IN GREENLAND 
IfLORA. 

• • • 

^ salnablo report of Prof Stoonstinp published in ( open- 
h igi ri in 1RS0, the^^year in which Ileer dit d, uiis the losults of 
his work on the Greenland plants, and is so impoitaftt that a 
nummary of its oontenl» will be mtereetwig to all students of fo sil 
1 1 lan/or ol^tbe nowsitndo^ of oUm^e wnlch the earth has uudti- 

*.01K * ^ 

* ^11 p}aut-boa1tingt>oda of Qr«plhhd nre m follows tn ascending 

ouhr / • » 

/ • L oamoFons^ 


* 1 The ITom^ e^rWof blaoh shales resting on tho iMUientuA 
i^iic^s These bedfit ato*^oimd at vanotui other localities but i T 

f 


^ Jlpddclclser om Qronland, Defte V , OopcuhagcUf 188 



APPUNDIV. 


ti lint* above iifivcn i*' that i>y wl i(*b tlit > aic i\< i.lIIn IviuWn 'I'h- n 
ihira IS hmited to ferns t’yc'utK oonileiN and a It w, tiulo^t ii". s\iih 
only PopHljlfi prtyna^t'^ to repa‘5>ent ih»* dfcotyledons. 'riitsi ImiU 
are regarded ais hi^vr<^T <''retae<onft (ITrgonian), but the aniin ti 
would semn to give them H nihH higher Thi> tni\ iu 

rogardod a*? equivalent to the iCootahie itnA Chatloli* lx d*. m 

('anudAf and the J^otomae seiviea !a Virginia* ^ 

% The Atanf series. These alfeo «re black ''dii tl.nk- 

colountli sand-diifelles. They hi'e best va^jkJfejed at tTpornnik h.mI 
Wftigat. Ifeiv cl{botyled<>nottS leaves abound, aihountiug to nin(t> 
s|»coW, or mote tl^ htdf the ^hole utnnbrir of simhmvs ft.upd 
The tosful xesethble ihbse ot the Dakota scries of the l i.iu d 

Siateh and tlic thihvegan aeries hf Canaria, and tbr miini.il lo^^iK 
indioaio the honaon ot the Fort l^ienw or its lower part* Tli \ ni.c^ 
be icgardcil as reprtjaenting tie lower part of the UpjEier Cretan on 
The genera ilfyirim, jF/ 1 wa, iVr/^owaa, f^ah^ajtus, 

Magmlk^ and lArMPfk^mi arc axnoni," tbofec riNpnsdiU J 
in these beds, and tlie^poctiliar genera 'MmHmtockia and Crulunia 
are chatad eristic, genua B'naa i« repreSents&d by fl\( spu u , 

Seqmia by five, and by tiso, wtlb Ihirec ul the allu d 

gennv There arc many ferns atJd eyoads. 

8l The /Waof These are* yellow and ^r^^d i2iales wlu( li 

seem to owe their colour to the r|K>utauov>’u» ComWtion of p.svit^n^ 
lignite, in the Imanner olisorved oh the i^nth BaskatehewAU end tlu* 
Mackenaic riveia. Their age h probably about ftiai of tihe Fox-1 Idl 
group or ricuonian, and the Upper Orctaooous of Vancouver Maud, 
and they ad^ord a large propiniion of diootylcdohOua leaves. 'I’ht* 
genera of dleotylulons arc not dinbimilar tpoibthdseof Atan^s l>iit 
we now rocogniso and -tWwi/a, ikaMrh, iSnyxj- 

foffffis, r;rt.r/n?/w, Vihumvm, Corm/s, AcasTj */Wiwr//s, 

CennaihuH, Zuf/pftt<^\a\(l as modirn as»< < t 

Ou the whole there have been Ikwjind iit rtWWwH S35^l« eies, 
belonging to tJO tamiUo8,^f wbi<ih flill aite dtuc^ylWonoua, and it pio- 
hcnt ik the loading types of j^obtyMobs ofo the L mpi i- 

ate iatltgdi^* Tho floiw la with somt re 

jutirkaWo pcrhap<> lh< 

most remAtkabla'^ipS to the and 

Vnch o^bgons ga iWl<f W ^ 

i 

‘ *\(0it>h series. ThS'J is bolit^d to bO Eocene. It < rin- 

which appears outhe shores of Dii!>co Klaiid, wed 
“ 'Iransacu 
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pos^ihl) ollui pliKM s tho Ti^** bo(i^ roHt (liiM lly 

and ap[MHntly (onfonnably on lh<* I pjm'i Drotaeoou^ and bavn at 
|on]id onl> i*l(‘\pu .Species of pin .ts. is reprcvsentcrt by 

t v\ w^j)M 1 s Aawntwby tv*,, jplahnm t)y two> and one of*tho&c said 
t t hi id ntical with a species fouhsil by Iies<|juex*eux in the Laninuo,* 

I (h'lthum, tJuglmUy caich hf one spehies; the nbicjnitous 

S( nuous hy aV. Lmg^orffiU Tiii» is olealrly ai tiowur Larainie 

flula. * • " ' , 

*■>. 'riio Afanekprdl^k a^riee, eonsiatittgf of shaly beds, witlflimo- 
niteiroaUted lMvf0m great slicoi't of mwch like the 

1 . 1)1 ( uo t , Antvlm and, tlie Jiefafid^. Those bed> have yiokied 187 
^ p( 1 1 < s, pniiMpaiiy in bandit OiHd cOncrothms of sidonto^ and qflon 
in it irood state of preservation* They arc referred to the Jjowit 
M iocciiei hut, as explained in thetoxt* tbo flora is more nearly akin 
to Uial of the KOcene of Kuropo and the Larmio of America. The 
.inunMl fossils art* ch efly* fresh^water shells Ono^^a 
si\crdl conifers* u^«'yhsBiVfa TOfXndum d<iHtiehm» OJypioHro- 

bus Europoimf and Seqiioia and 42 of the dicotyledons 

recognised a$ found also in Anuin^aii localities Of these, a 
proportion of more ootemon spotsios occur in tho Laramie 
of the Maekonr.ic Hirer and clsowheire in northwest danada, and in 
tli< w<* lern U ia quite likely also that isoveral spr- 

ic t egarded as\lis< inot may prove to be ideid ioal. 

It would KHMti tbtd; throughout the whole thickness of those 
'^Pcrtiary beds the dc#a is sitniiar, so that it is probable it bdongs al-, 
together to the Eooone rather than to the Mlo<*ene. 

Ni) indication has been bbser>^cd of any period of oold intervening 
l»ctweon the Lower Cretaceous and the top of the Tertiaiy dqtosits, 
so 'that, ift all the vaat period Which foruiations repiv^e*tnt, the 
c lunate of •Greenlimd would seem Jo have leen temiicrate. There 
IS, h*>wcv<sr, m !» farther south, evidem e^of a gratlual dimi- 
nution fTi tenapeiiSktttre,, dn th^ Lower Cret*s?cous the proliabib mean 
anmuil f enq>ersiW latitude Tl,^ UioHh 4^ btated as 21® to 22® 
c (‘titigratlis, while W ihe iMy tt i(k ssliiihated at 19® conti- 

^g.adc. Such jifO W of P’ahreuheit, 

Ti pn»<vrit ter'so'bigh a latitude. In 

poini iteet, howew, ditnstes in the «n*tic 

n sjioufet in the Jf*ala)^ 0 |pie tWi as te jthe JCssOfisote amt early, Tor*' 

I i.ciy, hhould perhaps toad US to oonbludo that, relatively to the who' 
of gi'ologicaUtime, the ptsicut iwotic uBmate is umtaually sever 

11,87, • 

’*■ yUiv/t^vum marghM^utii of Lesquereux , 



ArrL\Df\ 


' f * 

thit i tempcralc climatt in thoanlu re^ion^ lys thioUw,ii )ut 
lo^uaJ tunt tilt riili" ratlitr than tlu i \tcptioi, 

OF FO^SMli PLANTS 

Thf stite of ppeMjrvMion of fossil pJantH has bcTn Kft ntd t( 
innAtniaUi in scvoial ploc^ m but the folknMiy nun 

iltfiinp st itments may tie of (o the reader 

I Oipinit wains itnlieddod in i^noouH depf>sits nun (t in u 
an uiK hfuv^r d < otnlition, ot only or albted bj ib ( iv 1 Ins 

IS otten tho cas 0 %tU such endumig silb$tanoeii iis iuuk and ’wc d 
atuFwn >vitli loayed, wjuoh apjiear as thm carbonaceous him \^ li n 
thf liyers containing them aio epht opon^. IFn the moK m nt d 
jKsits sUch remainfc oooiir hiflo nnxligtd, oi pirhapn uni* Iuliil> 
changed by partial deca) of Ibwp mon nenshiblo puts In tJu 
older formations, however, thry ate usually f und ui a in<if i 
less altemi condihou> ha which then onifindl ^ubstan<( Iiin I< \ 
wholly 01 in pirl thaiijiced into coaly, or bitunnnoufi, oi ant In it < 
(irgiaphjtic !jaaltu,bo thatlcavcearofeontetimtspoprisentid stam 
of graphite, as if drawn on atone with a 1 ea(^lH>nul even lu 
this case some portion of tho original auU lance r< mams t^nd w it lutit 
any mtxortuctiou of fort igii mateiiab r < 

n On the ether h such lomiuna me often imru»nili'^( d? h\ tin 
filling of then pores or the rr^ploeeiiaeat their iKSuCb with iniut i d 
Snatter, so that they become hard and stony, and sometmus ut im 
hith or nothing of the*r oagiual subbtatift* Tho more fhipnitani 
of these ebangt j in so fat m theyatfoot fossnl plants, may Im n 
langcdundci the lollow mg heads i 

(«/ MWafwn of ^nim f»l mfttter wbwll ha» ponetmted* the poit s 
of the fossil lu a *-1 le of solufeiOm Twji^ tiho porofc ot lo*»sil wm d 
iioofr4ufilhdwiih*( Akutcs<|ttjM^;a, 0 S^ ol'irou 

vhd( tin woraly walls at the colli audv^seiyflpOimiih ill a cai 1)0111^^ 
g^te, or converted int<r cooly lUattlo^ WW wood w pM sf n ( d m 
this «ay it has a haid ahd bat Wo pun ^oimiuiH ^ di 

soiW away thi mimmal tho^vftgettibh ti^ u «{ 

f orfuhtjon rewmMIng that betor|, tulpiiailiaatioiu This is ( ^pt < i di v 
Uw\ * eAlcitc fo the luiigM^i^bg nibbtWK e. ( ^« lu huK s 

' Id, pm mldioocople cisam^naMi tiwwi pavltiob so wall a th st 

table f elk ab 4 vw<«pa' have lieyn fllWWilh bucctssni u Us 
< ( oj kimk of mtaaml thaiter, ♦ • 

Jiatteis may be oatlrlMy b> npntial sub 

cavitici and pem have ktp ftist fill* 1 
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ami tlion— the walls or solid |>ai-ts’ boinpr Aiiioved by decay or solu- 
tion — mineral nyi?icr, either similar to Uiat filling th^ cavities, or 
(lifTcring in colour ox composiiioiii, has been inWoduced, SUicified 
wo«(] often occurs in this case of silicified wood, 
it sonieiirues Imve Ijpen filled 

with silica, asul th6;jijrS^ decay, 
Icavir^ the sub- 
stance. Some of ^tjte-yi^rtiary ai-c in 

tJiis stale, and ;l^|:;;j[lkn ^ the minute 

markings of thei%®i.tttothe%ieroa^^ i^Heified 

or agatizod prbdijjptibfi'^^ di- 

its place, froich'!^kftitfic'“^tu't}pps;nf; 

ciirhou Hiias beeh‘t0pla<^d>;aldm ^ atom, by silico^ whole 

mass has been silfcifiefi, yet reMmng 'sirhcture. , 

The cavities loft .b^fo^iJs VhM have decayed; jnmy bo fill^^ 
with clay, sand, oi^ othoi: forieti^ ^d ihis, beedm 

(pionily hardened into ston^ may e^iii^itute a cast d the fossils. 
Trunks of, trees, xpot^ &c.,,are in ihis^^ay, appearing 

as sfony cas^ often plant forming a ci^- 

bonaceous cpajblng wit(b this state 

may be decayed, an entire 

t ruukjias ,J)ee» ^ a .cpinpr^d'fllm 

of bark, in wliich'ihe.vflioleof 

tlxo vegetaw’;iimttei^!l«iyto impreSsiofi-'o{ 

I^ssi^ or (5^,nsi^y,sJiotiir 

more nTici!Qse?i^*,-,i^m 


may be 

exauiinteg 

treat, iiig ;th|e' 
jnaUet^.(^^,^^«|i 
to fossil 
tJuri sedli'ops^' 
oremeW 


gvoxmdo^ 


kipd; but; 
tice, and the n^l 
in mincrijs or 
and pplifd^lhg ina 


■ x&Xikfimd 

By 

,1*874 • ^ 
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)ioA\ niacin for ili<* u^c of amatoTirp. In tlu* case <)f o'kO».’'( tkui'- 
thru' ^octlOnh aro iiocos^^ai^ U> exlutnt thr* wlnili gil tlu ^tnnluns. 
Owe of tho-’ie «>'lioul<l l>& transverse and two lon^itutiiniiJ, tJi( hli( i m 
raduU and tan^^oniial pianos. 

IV.-^OENKEAL* WORICS ON PAfJEOBOTAN\. 

In the text frequent itWene^ has Ww mado to spcei.il jik mons 
and reports o>tl»p fossil pkntaof partiouJUir trogionfr or itniiutiini-. 
There lue, howeyei:, general books» u&oftU to s»tudents, ^^^lu ti 
may be inention<HlS>hejre. Perhaps the ihost imj^iOriaut is N IniDi « i 
*<Tmitc do Paieontolo^ VOg^taJe.^* Very iisefui intoniutnn 
also contained m ttenanE*fe Couna de Botaniqtio Fossiii ami 
Balfour’s “Introduction to PalRHiUtological Botanj,'* and Niili>i 
sumV “ Paheontology/’ Unger'fe “O'enen et Hpocies/^ Uronainaii ^ 
ITistoire de? V<^g6tauit Possiles^’* and LindJeyand Hutton's 
Flora/’ are oitler tlnmgU very valuable works. \V ilhauisoir 
iiioirs,” lu th<v‘* Hidosopldea! Trimii>aotums/' have greatly adNaiuid 
our knowledge of the fetrocture^ of Palatozoio plants. E*i*^th (In 
“ Palteophytology ” of j^hank« now in course df pubUeabon m (m 
man and French, in conuUetion with Ziltora Pahr-onlologv /' i m 
fiuporiant addition to moauals of the aubioot. « . * 
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P I i UAIIO 7; WAHi r. — The Engl ish Consti ii i ti on . F on 1 1 li 

Edition. Crown Svo, 7f. 67 . 

Lomljard Street. A Desciiptlon of the Money Mail ct. Kigln'i 
lull lion, (Jrown Svo, 7r. (\L 

E.ssays on Parliamentary Reform. Crown Svo, 5.^, 

Some Articles on the Depreciation of Silver, and Tr.jdc.s 
connected with it. Dcniy 8vo, 5J. 

P-IGOT, A/,i/\ C. 7;.— Accidents in Mines; tlieir Caiu-s ami 
• I'lfV. iop. CrowmS\n, 6 r. 

The Pcificiples of Colliery yentilalion. Second lulition, 
gc uN enUrged. Crown Svo, 

The I'^rincJplcs of Civil Engineering as api.-’iiGd to 

• Agiiculture and Estate Management. Ciown Svo, 
7.1. 67 . 

PAIR!), Henry JA— The Muguenots ami Henry of IMnvarre. 

, 3 vok With Maps. Svo, 2.'^r. 

PAlHiVHV, Copt. J, II- -The Large and Small Game of 
Bengal and the North-We:^lorn Provinces of India. 
\Viih*20 Illustrations. New and ^'hcaper Edition. Small 4I0, 
I Or. 67 . 

BAIXyJohn, Notes of d Niituralist in South America. 

* t W'ilh Map. Ciowm Svo, 8;, 67, 

PALLIN, Ada S. and F. A.— A Hebrew’ Grammar, With 
Exeitiscs selected from the Bible, Crown Svo, 7f. 67. 

BARCLAY, AVi.w.—Moijntain Life in Algeria. With nuraerous 

► Illustrations by Pliotogravure. Crown 4to, i6.r. 

PASU, K. P.y Students’ Mathematical Companion. 

^ Containing problems in Arithmetic, Algcljra, Geometry, and 
Mensuration, for Students of the Indian Universities. Ciown 
* 8vo, 6^ • * ' , 
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BAUR^ Rerdinand, Dr, Ph,~ A Philological Introduction to 
, Greek ar^d Latin for Students. Translated and adapted 
from the German, by C. Kkgan Paul, M.A., and E. IJ). 
Stone, M.A. Third Edition. Crewn Svo, 6 j. 

RAYIA\ Capt. George,— Sea. Life Sixty Years Ago. A Record of 
• Adventures which led up to the Discovery of the Relics of thi- 
• long-missing Expedition commanded by the Comte de la Peiouso. 
Crowij8vo, 6d. 

R/LVSOyV, A. C, — William Laud, sometime Archbishop of 
Canterbury. A Study. With Portrait. Crown Svo, 6^. 

R/RDj Charles^ Ald’.y.— -Higher Education in Gernjany and 
England. Small crown Svo, 2 s. 6d. 

Birth and Growth of Religion. A Hook for Workers. Cioun 
Svo, cloth, 2.f. ; paper covers, u. * 

BLACKBURN^ Mrs, Beasts and Birds. 22 Illus- 

trations of Scripture photographed from the«Original. 410, 42J. 

BLECKLY^ /Aw j.— Socrates and the Athenians : An Apology. 
Crown Svo, 2J, 6A 

BLOOMEIKLD^ The lady. — Reminiscences of Court and Dip- 
lomatic Life. New and Cheaper Edition. WithFrontis] ia;e. 
C,rown Svo, 6^. ® 


BLUN1\ The Ven, Archdeacon^ — The Divine Patriot, and other 
Sermons. PreadiM in Scarborough and in Giiujeb'. New 
and Cheaper Edition. Crown Svo, 6d. ^ 

BLVN1\ Wilfrid S. — The Future of Islam. Crown Svo, 6s, 

Ideas about India. Crowm Svo. Cloth, 6 s. * 

BODDYy Alexander A,— To Kairwan the Holy. Scenes Sn 
Muhammadan Africa. With Route Map, and Eight lllustralion.’s 
by A, F. jACASSPf/, Crown Svo, 6s. 


BOSAA^QDETf Bernard. — Kvowledge»and Reality. A Criticism 
of Mr. F. H. Bradley’s “ Principles of Ix)gic.” Crown Svo, 

BOWER lE-PUSEY^ St A.— Permanence and^ Evolution. 

An Inquiry into the Supposed Mutability of Animal TypesV 
Crown Svo, 5 j. 

BOWEN, If. C., Studies in English. For the use of Modecn 
Schools. Ninth Thousand, Small#crown Svo, u. 6d, • 

English Grammar for Beginners, Fcap. Svo, jr. 

^Simple English Poems. English Literature^for Junior Classes. ‘ 
Tn four parts* Parts I., II., and HI., 6d, each. .Part IV., u 


lated'^^Xhe Principles of Logic. Demy Svo, i6j. 

History of the HAy Euchan^t in 
^ tiiiUpnswdaRnihis. Demy Svo, i6^. 



Kcjitvt Paul, J rcihlt \r Co.h PuM.'raH hi\. 


JSROOKh*Ka’. Stefifoid A, Th** I'lg&tof Fnith. Vimons inc'clua 
ffn \Miioiis occasifn* . Ldiion. (’lown 8\o, 7f. 0/. 


The Spirit <rjf the Cliristian Life, rifiid JMition. 

8vo, 5 r. , 

yjieology in the English Poets.- Cowpef, CoIukI^o. ^Vl>lcl' 
and J'uiiis.* Sixth Kdition, 8\(), 5 ^. • 

Christ in Modern X-ife. Sixteenth Kdition. C ^o^^n R\o, 
Sermons. Fhst Sciits. Thutccnlh Edition. C i^wn S\n. 


Sermons. Second Scries. Sixth Kdition. (hown 8vo, 15 r. 

BRuWN, Horatio Life on lliQ Lagbons. With 2 IlInstr.itioT 
and Map, C rown bvo, 6i. t 


Venetian Studies. (Vonn yr. bd. 

)yR01t^A\ Rct\ y. /)V</7f7V/.— The Higher Life, lu Roilit}, I \ 
jx lienee, and Destiny. Sixth l.ditinn, Ciown S\o, <51. 

Doctyine of Annihilation in *lhe t-it^ht of the Gos))eI of 
Love. Fne Disc ouis( rouilh Edition. Cio\mi 8 vo, 21 (>/. 


The Cliristlan PpHcy of Life, A iJook foi Vounj; Men of 
Ihisincss. Third Kdition. Cicmn Svo, 3?. 6//, 

lUlWETT, ^enry C.— -Help in Sickness- Where to Go and 
What to Bo. Crown Svo, iv. bd, 

ftcyp3 to Health. The irabitation — The Nnrstr}^ — The Schocjl 

• loom and — The J’er‘-on. \Vith,a Chaptei on Idca^'ine and Health 
ivcsoil'.. Clown Svo, iv. bd. ^ 

/>77v’/t7', oT/7'i'r /.—South Isles of Aran (County Ghlway). 

• Clown Svo, J\, bd. 

nilRKK, Thf Jaie Virv /**-. 71 .V. -His Life, lly W. ]. hii/- 
PAiuirK. 2 vols. With I ’01 trait. Demy Svo, 30 r. 

iA^RTON, Liidy.^Uho ln*ncr Life* of Syrhi, Palestine, and 
• the Holy Land. P<»sl Svo, 6f. 

The Prevention of Consumption. A Mode of 
I’revcnlion founded on a New Theoiy of the Nature of thr 
Tuhcrcle-llacillus. 1 ferny Sve^ lOi. bd. 

CAP/dd, y. il/.— The Gkurch of the Apostles: an TTiMoncnl 
Inquiry. Demy Svo, 97, 

• Carlyle anft tlye Open Secret of His Life, hy IIfnry Larkin. 

^ > Deny 8vo, 14J- ^ 

VARPhNTER, Jr. B., ZX.D., M.D., #*.-Tlfe Principles 

of Mental Physiology. With their Applications to tlie 
^ Training aiyd Discipline of the Mind, and the Study of Us Morbid 
Conditions. Illustrated. Sixth Edition. Svoj I2r. 
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Catholic Dictionary. CoiilJiining some Account of the Doctrine, 
Discipline, Riles, Cerei, oiiies, Councils, and Religious' Orders of 
. the Cntliulir Church. Ry WILLIAM E. Annis and Thomas 
Arnold, M. A, Third Ediiion. Demy Svo, 2ij. 

Century Guild»Hobby Horse. Vol. 1 . Half parchment, 12.L 6<i. 

ClIARLKS^ Rev. R. //.—Forgiveness, a.id other Sermons. Crown 
t 8vo, 4.7. Ccl. ' 

CHEYNE^ The Prophecies of Isaiah. Translated witli 

Critical Notes an 1 Dissertations. ^ 2 vols. Fourth Edition. 1 )emy 
Svo, 255. 

Job and Solomon.; or, the Wisaum of the Old Tcf^tdmeni. 
Denp’ 8vo, I2s. Gii. * ' 

The Psalter ; or, The Rook of the Trai^es ot Tsiael, IVaiislatc'! 
with Commentary. Demy Svo. , 

r/*d//'.^f/ 7 ’. —Elements of Geometry. Translated l>y Di, 
Kainks. With 145 Figures. Crown Svo, 6/. 

CLAPPERTON, Jane //W. — Scientific Meliorisnj. and the ^ 
Evolution of Happiness. Large crown Svo, Ss. 6/. 

CLARKE^ Rev. Jlenry ffuncs, A.K.C* — The f’undaixJental Science. 
Demy Svo, lor. 6/. 

CLODD, Edward, F.R.A.S.—^\\^ Childhood of the Wrxrld ; a 
Simple Account of Man in Early Time.s, Eighth Edition. 
Crown Svo, 3s. i 

A Special Edition for Schools, is. ^ 

The Childhood of Reli'gions. Including a Simple Account of* 
the Biilli and Growth of' Myths and Legends. Fac^hlli Thousand. 
•Crown Svo, 5.f. 

A Special Edition for Schools, is. 6d. <• 

Jesus of Nazareth, With a brief sketch of Jewish History to the 
Time of Ihs BirllA Small crown Svo, 6j. 

CO GUI, AN, J. Cole, /I./^.— ,The Modern Pharisee and other 
Sermons. Edited by the Very Rev. H. 11 . Dickinson, D*TL, 
Dean of Chajicl Ro,val, Dublin. New and Cheaper Edition. 
Crown Jjvo, p. 6d. * • ^ 

COLERIDGE, Sara.- Memoir and Letters of Sara Coleridge, 
Edited by her Daughter.* With Index. Cheap Edition. W^i 
Portrait, p. 6d. t 

COLERIDGE, The Iloa. Stephen. — Demetrius. Crown Svo, 5J. 

CONNELL, A. A'— Discontent and Danger ip India. Small 
crown Svo, ^s. 6d. ^ ^ ^ ^ 

The LGdnomic Revolution of India. Crown Svo, 4^. 6d. * 

COOR'y Keuln}^ak\'LL,D. — The Fathers of Jesus. A Study of the 
Line-lire of Doctrine and Traditions. 2 vols. tDemy 

Svo, 



Kcgati Paul^ Trench & Ce's Publications. 
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C0K1\\ the laU lCez\ T. M,A. — Fa\'iiJa ;|Ta]es, Essays, and rocms. 

Ciown^vo, 5^. 

CORY^ \ViUiam,-^K Giyde to Modern English History, Pari 1, 
-MDCCCXV.-MUCCCXXX. Demy 8vo, Part 11.- 
• MDCCCXXX.-MIiCCeXXXV., I5J. « 

C07:T0h\*IL y. .S'.— New India,' or India in Transition, 

^ 'riiird Edition, Cro*vn 8vo, 4s. 6 d. ; Cheap Edition, paper , 
covers, U. • 

COUT'RS, Ftancis Bur Jett Money.— Training of thc*lnstiuct 
. of Love, With a Preface by the Rev. Edward Tiduno, M. A. 

Small crown 8vo, ns. 6J, • ^ 

i'OX, Rev. Sir IK, M.A., />ari.-~Tho Mytliplogy of the 

Aryan Nations, New Edition. Demy 8vo, i6j. * 

Talcs of AncierU Greece. New lildition. Small crown 8\o, 6 j. 

A Manual of Mythology in the form of Question and 
Answer. New Edition, heap. 8vo, 3^. 
t An In trod action* to the Science of Comparative Myth- 
• ology ahd Folk-Lore. Second Edition, Crown Svo. p, 6J. 

C'C.V, Rfi'. S/r (7, IK, A/.A., BatU^ and JONKS^ Eustace llinion . — 
Popular Romances of the Middle Ages. Tliird 
Edition, ill ^ vol. Crown Svo, 6.?. 

COXi Re?!. Samticiy D.D.—K Commentary on the Book of Job 
\Vit|i a Traiidation, Second Edition. Demy Svo, 1 5 j, 

Saivafcof M»i;.adi ; or, [Is Christ the Saviour of all Men ? Tenth 
• Edition. Crown Svo, S'". • 

The Large Hope. A Seciuel to ‘•Salvator Miindi.” Second 
Edition. lOmo, u. * 

The Genesis of Evil, and other Sermons, mainly expository. 
Third Edition. Crown 8vu, 6s. 

, Balaam, An Exposition and a Study. Crown Svo, 5 j, 

Miracles. An Argument anfl a Challenge. Crown Svo, 2s. 6(t, 
CRA VEA^, Mrs.— a. Year’s Meditations, frown Svo, 6 j. 

cAlli'FURD, Portugal, Old aud’New. With Ulus. tni- 

tions and Maps. New and Cheaper Edition. Crown Svo, 6.v. 

CRUIRJi, Francis Richard^ Thoirftis a Kempis. Notes of 

^ a V*it to the Scenes in which his Life was spent. ^Vith I’ortraits 
and lllushations. Demy Svo, 12 s, 

Ci’mUN(?//AM,*lV.,y:D —Politics and Economics: An Essay ^ 
(in the Nature of tlu Principles of Political Pxonomy, together * 

■ with a survey of Recent legislation. Crown Svo, 5 j. 

IlAJVJELRi Clarmont. — The Gold Treasure of India. An Inquiry 
^ into its Amount, the Cause of its Accumulation, and the Proper 
Mc!lns of using it Is Muncy. Crown Svo, 5^*. 
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DAXIF.I.L^ CJannont. — Untinued^ 

Discarded Silve/ : a Plan for its Use as* Money. Small crown 
Svo, 

}\ANTEL^ Gerarif. Mary Stuart; a Sketch and a Defence. 
Cro^t^n Svo, 5r. * 

DARMFSTETER, Arseftf,’-The Life of Words as the Symbols 
of Ideas. Crown Svo, 4.r. 6 d, * f 

DAVrnScON, Rc 7 k Samuel, /)./>., Z/.. A— Canon of the Bible: 
Its Forma ion, History, ami Fluctuations. Tliird and Kevised 
p^dilion. Small crown Svo, 5 ^* 

The Doctrind- of Last Things contained in tLc New Testa- 

• ment (Jompared with the Notions of the Jews aAcl the Statements 
of Church Creeds. Small crown Svo, y. 6 ( 1 , 

DAWSOX, Geo,, ALA, Prayers, with a Discourse on P/’ayor. 
Edited by his Wife. First Series. Ninth Edition. Crown 
Svo, 3r. 6 d. ^ 

Prayers, with a Discourse on Prayer, ^Edited by Ge 1 )rc;k 
St.Clair. Second Sei ies, Crown Svo, 6.f. * 

Sermons <jn Disputed Points and Special Occasions. 
Edited by his Wife, Fourth Eciition. Crown Svo, 6 s, 

, Sermons on Daily Life and Duty. ‘Edited by his Wife. 
Fourth Edition. Crown Svo, 6.r. 

The Authentic Gospel, and other Serifions.* Edited by 
George St. CLAyt, F.G.S. Third Edition. c!rowii 8vo^6,f, 

Biographical Leottures. Edited by George St. Clair, F.G.S. 
• Third Edition. Large crown Svo, *J5, 6 d, • 

Shakespeare, and other Lectures. Edited by Geo.ige S r. 
Clair, J'.G.S. Laige crown Svo, yj, 6 d, 

DE J ONCO UR T, ^Madame Marie, —Wholesome Cookery. Fourtl \ 
Edition. Crowi^ Svo, cloth^.u. 6Z; paper covers, u. i/ 

DENT, H, C , — A Year in Brazil. With Notes on Religioii, Meteor- 
ology, Natural History, etc. Maps ana ^Illustrations. D^my 
Si^o, iS.r. ‘ 

Doctor Faust. The Old German Puppet Play, turned into English, 
with Introduction,* etc., by T, C, II. IIedderwick^ Large 
post Svo, ys. 6 d. « * ^ 

DOWDEjV, Edward, ZZ./>.~Shakspere : a Critical Study of bis 
Mind and Art. Eighth Edition. JW^vo,*i2.t. - 

Studies in Literature, 1789-1877. Fourth Edition., Large 

* f)ost Svo, 6 s, ' * 

Transcripts and Studies, Large post Svo. 

Dulce Domum. Fcap. Svo, 5^. * *• 
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Kegan Paul, Tfench C<j,'s I*iihlkations. 

DU MONCRT^^ Count, — The Telephone, I the Microphone, and 
the Phonograph- With 74 Illustrations. Third Edition, 
Sn>all crown 8vc^ 

//. /Vrr^'.--- Infant Health, The Physiologj^and Hygiene 
of Early Life. Cr(Avn 8vo. 

JUVvUY, I Vr/^r.— History of* Rome and the Roman People. 

• Edited by Prof. jM AH Xffy. With nearly 3000 Illustrations. 410, 

6 vols. in 12 parts, 30J, each vol. • 

Education Library. Edited by Sir Philip Magnus 

An Introduction to 4,he History^ of Educational 
Theories, lly Oscar Prowning, Ni.A. Second Edition. 
3 s. U. • 

Old Greek Education. By the Rev. Prof, Matiakky, M.A. 
^ Second Edition. 3.f. td. 

School Management. Including a general view of the work 
of Education, 0 '£|anization and Discipline. By Joseph Landun. 

• Sixth Edition. 6r. 

^RDWARDES^ Major-General Sir Herbert B , — Memorials of his 
Life and Letters. Jly his Wife. With Portrait and Illustra- 
tions, 2 vols. Demy 8vo, 36^. 

ELSDALEy A^tf«;:i'.-*-Studies in Tennyson’s Idylls. Crown 8v®, 5J. 

Emerson’s (Ralph Waldo) Life. By Oliver Wendell Holmes, 
Engftsh Copyright Edition. With Portrait. Crown 8vo, 6^-. 

**Fan Kwae” at Canton before Treaty Days 1825-1844, 

By an old Resident. With Frontispiece. Crown 8vo, 5 j. 

Five o’clock Tea. Containing Receipts for Cakes, Savoury Sand- 
•wiches, etc. Ecap. Svo, cloth, is, 6 d, ; paper covers, is, 

FOTHERING//AM, fames,— Studies in the Roe try of Robert 
, Browning, Crown Svo. 6 s, 

PARDikER, Stttnutl R., and % BASS ^lULLWGER, M.A.— 
Ritroducti^n to the Study of Engjlish History. Second 
• Edition, liirge crown Svo, gs, • ^ 

Genesis in Advance of Present Science. A Critical Investigation 
of Chapters I.-IX. By a Septuageiiarian Beneficed Presbyter. 
-^Denijy Svo, lOJ. 6 d, ^ 

GECEGEy Progress and Poverty : An Inquiry into the 

» * . Causes of industrial Depressions, and of Increase of Want with 

Increase of W«alth, The Remedy. Eifth library Edition. 

. . I^osbSvo, 7.^ 6 d, Cabinet Edition. Crown Svo, 2s, 6 d^^ Also a 

• Cheap Edition. Limp cldth, is. 6 d, ; .paper covers, is, * 

V, Protection, or Free Trade, An Examination of the Tariff 
Question, with esptcial regard to the Interests of Labour. Second 
Edition, Crown Svo* 5^. ^ 
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CJiO/HGEf ITmry, — coiUin led, , 

. Social problems. Fourth Thousand , tiowii 8\o, 51. Clieait 
Edition, i)aper covers, is. * 

7 ; tlM. — Autobiography, and other Memarials. 

Edited hy JosiAH GiLiiER'i’. Fifth Edition, Ciown Svo, 

, 7 j . 6J. ' ^ 

GLANVJfJ.^ —Scepsis Scienliiica ; or, Confesl Ignorance, 

t^\e Way to Science; in an Essay of the Vanity of Dogmatizing 
and Confident Opinion. Edited, with Introductory I'lssay, by 
JOiiM Owen. Elzevir Svo, printed on hand-made pajicr, 6 j. 

Glossary of TermS and Phrases. Edited by ilie Kcv. II. Verc y 
• Smi'J'II and others. * Second and Cheaper Edition. Medium 
Svo, 7^. 6//. 

GLOVER^ A, Exempla Latina, A First Construing, Book, 

with Short Notes, Lexicon, and an Introduction to the Analysis 
of Sentences. Second Edition. Fcaj). Svo, 2j. 

GOODENOUGlI-i Commodore J. G . — Memoir of, yitli Extracts thorn 
his Letters and Journals. Edited by bis Widow. With Steef 
Engraved Tortrail. Third Edition. Crown Svo, 5^. 

CORDON^ Majai'- General C. ( 7 .— H*is Journals at KarUmin. 
rriiitcd from the original MS. With Introduction and NoU'.i by 
* A. Egmont Hake. Portiait, 2 Maps, and 30 Illustrations. 
Two vols., demy Svo, 21 j. Also a Cheap Edition in 1 vol., Cs. 

Gordon’s (General) Last Journal. A Pacsvinle of the last 
Journal received i?. England from Genkkal (ioRi)ON. i'cjiro- 
duced by Thoto-lUJiograjihy. Imperial 4to, p. 

Events in his Life. From the Day of his*Birtli to the Day ol 
Ills Death. By Sir H. W. Gordon, With Maps ayd II lus- 
trations. Second Edition. Demy Svo, p. 6 d. 

GOSSE, —Seventeenth Century Studies. A Contri- 

bution to the Ilijitory of EnglEh Poetry. Demy Svo, 6 d. 

COULD, Rru. S. Earing^ il/. .4.— Germany, Present apd Past. 
New and Chcimer Edition. Large crown ^vo, Ts. ()d. 

Th^^ Vicar of Morwenstow. A Life of Robcii Stephen 
Hawker. Crown Svo, 6 j. 

GOIVAN', Major Walter *A.— A. Ivanoff’s Russian Grammar. 
(l6th Edition.) Translated,* enlarged, and armiii;ed for of 
Students pf the Russian Language. Demy Svo, 

, GOWER, Lord Ronald. My Reminiscences. A’iiniature Edi'Hox,'^ 
printed on hand-made paper, limp parchment antique, ’loj. (yd. 

Hric-k-Brac. Being some Hioloprinls taken at Gowen Lodge, 
Wirtdsoil Super royal Svo. 

Last Days of Mary Antoinette. An Histc\ncal Sketch. 
With Portrait and Facsimiles. F^ap, 4to, io.r. (id. 



Kcgan Pauly Trench & Cols ^Publications i r 

V ^ . , 

'.fOWL.Ry Lord Ronald , — continued. 1 

JMutes of a Tour from Brindisi to Yokohama, 1883 - 
• 1884 , I'cnp. Svo, 

iRAL/A A/^lVi/tiam, ALA . — Tlie Gre*ed of Science, Religion#, Moral, 
and Soriftl. Second I’dilion, Jvevised. Crown Svo, 6 j. 

The Social Problem, ia its Economic, Moral, and 
I^lilical Aspects. DtfmySvo, 14^. ^ 

JRRY, Rihoiand . — In Sunny Switzerland. A Tule of Six Weeki. 

• Second Iklilion. Small crown Svo, 5:>. 

Lindonldumoii and other Stories. Small ?iown Svo, 5 j. 

j'R/MLl'V, Re^>. /L*A\, ALA . — Tremadoc Sermons, chiefly (Tn 
the Spiritual Body, the Unseen World, and the 
Divine Humanity. Fourth Edition. Crown Svo, 6 j'. 

The Temple of "Humanity, and other Sermons. Crown Svo, 
Cs. 

JUmtind.---yiQr\\\\m Quid: chapters on Various Disputed 

* (Jncbtionb. 2 vols. Crown Svo, I2f. 

LADDON', Caroiuic.—'ThQ Larger, Life, Studies Sr, Hinton’s 
Ethics. Crown Svo, 5.^. 

U A ECKEL, Prof. Tlio History of Creation. Translation ) 

revised hy I’rofcssur K. Ray Lankestlk, M.A., F.R.S. With 
Coloured Jl'lates aud Genealogical Trees of the various groups 
of both Plafitb aT'd Animals. 2 vols. Third Edition. Post 
Sv#>, 32J'. * 

The History of ^ihe Evolution of Man, With numerous 
lilustrations. 2 vols. Post Svo, 32^. 

A Visit* to Ceylon. Post Svo, *]s. 6d. 

Freedom in Science and Teaching. With a^Vefatory Note 

‘ • . hy d'. II. Huxley, F.R.S. Crown Svo, 5r. 

# • • 

-lamilton, Memoirs of Arthur, B.A., of Trinity College, Cam- 
bridge. * Crown Svo, 6s. , 

TandbSokof Home Aule, being Ai tides on the fiish Questioi# by 
Various Writers. Edited by James Ruyce, M.P. Second 
Edition. Crown Svo, is. sewed, or is. 6r/.*cloth. 

LA\RJS.n^'Uiam--~T:hQ History ef the Radical Party in 
f^irliament. Demy Svo, 15^. 

VAIJ^EK,^ Rc<>. IT. Current Coin. Materialism— -llic 

Devil— <Vimc — Drunkenness — Pauperism — Emotipn— Recreation 
— Tlje SabWh. Vifth Edition., Crown Svo, 51. *• 

Ai’tows in the Air. Fifth Edition. Crown Svo, 5^. 

Si^cech in Season. Fifth Edition. Crown Svo, 5.?. 

Thoughts for the Times- • Fourteenth Edition. Crown Svo, 5^ 
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HA WEJSy Rev, //Jvv’., M.A, — continuid. 

Ul'iSectarian Family Prayerp. New Edition. Fcap. Svo, 

Is. 6d, 

H A Wi'IIORNE^ Nathaniel. — Works. Complete in Twchx* Volumes. 
Large post Svo, *js. 6d. e?ch volume. 

HEATHy Francis 6’^<j^'^.--Autuinnal Leaves, Thiut .md eheaper 
« Edition, Large crown 8 vo,'‘6j. 

Sylva.A Winter. With 70 Illustrations. Large crown Svo, 14V. 

Hegel’s Philfksophy of Fii?e Art. The Introduction, translated l>y 
liERNARO Bosanquet. Crown Svo, 5 ^.^ 

HENNESSYy Sir John Ralegh in Ireland. With lii. Letter, 

on Irish Affairs and some Contemporary Document... Large crown 
Svo, printed on hand-made paper, parclimcnt, lO^. fv/. 

f/ENRYy —Diaries and Letters of. Dlited by Matthew 

IIenry Lee, M.A. Large cro»,vn Svo, 7.?. (ui. 

HINTONy J . — Life and Letters- With ail Introduction*' by W, 
W. Gull, Bart., and Portrait engraved on Steel by C. IT. Jeens. 
Fifth Edition. C'rown §vo, Ss. 6d. 

Philosophy and Religion. Selections from tlie M.ai3nscripls of 
the late Jame.s Hinton. Edited by Caroline 1Tai>j>on. Second 
Edition. Crown Svo, $s. 

The Law Breaker, and The Comixlg of the Law. 
Edited by Maroare'J' Hinton. Crown i^vo, 6f. 

The Mystery of Pain. New Edition. Fcap. Svo, i.r. 

« 

Homer’s Iliad. Greek text, with a Translation by J. (L ('orderv. 

2 vols. Demy Svo, 24s, 

HOOPERy Afzh'.-— Little Dinners; How to Serve them with 
Elegance and Economy. Twentieth Edition. (.'i;own 
Svo, 2.f. t ' 

Cookery for Invalids, Persons of Delicate Digestion, 
and QHildren. Fifth Edition. Crown Svo, zs. 

^ Every-Day Meals. Being Economical and Wholesome Recipes 
for Breakfa.st, Luncheon, and Supper. Seventh Edition, CrtT^i** 
Svo, 2s, Od.*" V « 

HOPAVNSy Ellice, --SHotIx.* amongst Wording Sixth 

Edition, Crown Svo, 3.1. 6d. ^ 

HORNADAYy W, Z— Two Years in«a Jungle. With lllu‘?tralions. 

^ Demy Svo, 21J. « , . ' , . 

HOSPITALIERy The Modern Applications of Elegtricily. 
Translated and Enlarged by Julius Maier, Ph.D. 2 vols. 
Second Edition, Revised, witk many additions and numerous 
Illustrations. Demy Svo, 2 ^s. 
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Kc\^m Pauly Trendy & Cols l^ublio-tioi.s. 

I 

HOWARDy Robert A. Church of England and other 
ReJigiouKS Communions, A course of Leclures delivered in 
. tlie Vr.iisli Church of (^k4)hani. Crown 8vo, 6 d, 

How to Make a Saint; or, Tlie Troccss of Canoiiizaiiifli in ihe 
(Church ef Juigland. IJy the Fcap Svo, 3J. bd. 

IIUNTEI^, William C . — Bits of* Old China. Small crown Svo, 6.v. 

//y\VZ>MJA\ ][. A/. —The Historical Basis of Socialisnf in 
England. Laigc crown Svo, 8 j. bd. 

IDdERLElGiTy Earl The Pleasures, Dangers, and Uses 
of Desultory Reading. Fcaj). Svo, in ' vVlialrnau paper 
cover, Ur. * • 

IM THURNy Everard /’.—Among the Indians of Guiana, 
heipg Sketches, chiefly anlliropologic, from the Interior of hiitish 
Guiana. With 53 Illustiations and a Map. Derny Svo, iSr. 

JACCOUDy Prof. S,- The Ctirability and Treatment of Pul- 
)honary IPliJthisis. Translated and edited by Montagu 
* LuiiiiOCK, M.D. Demy Svo, 15.^. 

Jaunt in a Junk : A Ten Days* Cgruise in Indian Seas. fLarge ciown 
§vo, 7.1. bd, 

yihXK'JXS, F.., and RAYMOND, 7. -The Architect’s Legal* 
Handbook. Tl-ird Edition, revised. Ciown Svo, bs, 

y/;A 7 i 7 A"S’, AVr'. C.— Heraldry : English and Foreign. 

\Vth a JJictioijLJry of Heraldic Terms »nd 156 Illustiations. 
Small crown Svo, i.r. bd, « 

The Story of thS CarafTa ; the Pontificate of Paul IV . 
SmaU crown Svo, 3J. bd. 

JOEl y Z.” A Consul’s Manual and Shipowner^ and Ship- 
master’s Practical Guide in their Transactions 
’ Abroad. With Definitions of Nautical, A^rcaiitilc, and^ Legal 
, Terms : a Glossary of Mercantile Terms in English, French, 
German, Italian, and Spanish ; Tables of the Money, Weights, 
And Mca’sures oNthe Principal Commercial Nations and their 
Equivalents in British Standards ; and Forms of Consular and 
Notarial Acts. Demy 8yo, 12s, ^ 

yofINSTONf The Kilima-njaro Expedition. 

fluV Record of Scientific Exploration in Eastern Equatorial Africa, 
,and a General Description of the Natural History, Languages, 
aitd Commerce of thetKuima-niaro District. With 6 Maps, and 
over 8d Illustrations by the Autpor. Demy Svo, 21J. ^ 

JORD^Ny *FumeauXy Anatomy and Physiology In 

^Character. Crown Svo, 5s, 

JOYCEy P. W.y^LL.D.y ftc.^ld Celtic Romances. Translated 
from th| Gaelic, Crown 8?o, *]s. bd. 
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1 ^ 1’ ; ^ 

KAUFMANN^ Rev} B.A, — Socialism: its ♦Nature, its Dangers, 

and its Remedies considered. Crown 8vo, p. 6 cf. 

Utopias ; or, Schemes of Social fmprovement, from Sir Thomas 
'^'More to Karl Marx. Cr6wn 8vo, 5f. 

AA Vf Davidy Educj^ion and Educatbrs. Crown Svo. 

6 ^/. ' ♦ ^ 

KA}^^ Free Trade in Land. Edited by his Widow. With 

PreLce by the Right Hon. John Bright, M.P. Seventh 
Edition, Crowm Svo, $s. 

Also 0? cheaper edition,' without the Appendix, but with a Review 
f of Recent Changes in the Land Laws of England, by the RiGH i 
Hon. G. Osjiorne Morgan, Q.C,, M.P. Cloth,- u. 6 d, ; paper 
covers, is, 

KELKEy W, H, //.—An Epitome of English Grammar for 
the Use of Students. Adapted to the London Matriculation 
Course and Similar Examination^^. Crown Svo, 4J. 6/. 

KEMPISy Thomas A— Of the Imitation of Christ. *Parchmcnt 
Libraiy Edition. — Parchment or cloth, 6 s , ; vellum, Js, 6 d,*' The 
Red Line Edition, fcap. Svo, cloth extra, ar. 6 d, The Cabinet 
Ediiion, small Svo, cloth limp, i.r. ; cloth boards, is, 6 d, The 
Miniature Edition, cloth limp, 32mo,,iJ. 

* All the above Editions may be had in v 

Notes of a Visit to the Scenes in which his Life was 
spent. With numerous Illustrations. 'By K R. Cruise, M.D. 
Demy Svo, 12J. 

KETTLEWELL^ Kev, .S'.— Thomas a Kempis and the Brothers 
of Common Life, With Portrait. * Second Ediiion. , Crown 
Svo, 7j. 6 d, <, 

A'IDD, Joseph^ A/./?.— The Laws of Therapeutics ; or, the Scicnc 
and Art of Medicine. ^ Second Edition. Crown Svo, 6j. 

KimSFORD, Anna, M,D--rhe Perfect Way. in Diet. A 
Treatise advocating a Return to the Natural and Ancient Food 
our Race, Third Edition. Small crown Svo,^. 

KWGSLEY, Charles, Lettei-s and’ Memories' of his Life. 
Edited by his Wife, With ,lwo Steel Engraved Portraits, ^d, 
Vignettes on.Wood. * Sixteenth Cabinet Edition, 2 vols. Crown 
Svo, izf. 1. * 

Also a People^s Edition, in one volume. TOth.Portri^i^. Crown 
Svo, 65 , ^ 

All Saints* pay, and other SermSns. Edited by the Rev. W. 

yC Harrison, Third Ed^ion. Crown f vo, yr.' 6/. 

True -fSVords for Brave Men. A Book for ^Sold^rs* and 
ILibraries, Sixteenth Thousand. Crown Svo, 6 d, 

KNOX, Alexander /f.— The New Piayground f Qjr, Wanderings in 
, ,,j,jA!gene» New and Cheaper' Edition. I^rge crown Svo, 6 j. 



^egan Paul, Tttench 6* Cals PiMications. 15 

. <1 1 

' Kosmos ; or, file Hope of the World. 3f. 6dl 

L^nd Concentration and Irresponsibility of Political Power, 
as causing the Anomaly pf a Widespread Stale of Want by the 
Side of the Vast Supplies of Nature* Crown 8vo, 

LANDON^ School Mftnagement ; Including a General View 

.» of the Work of Education, Organization, and Discipline. Sixth 
Edition. Crown Svo* 6 j. • 

LAURIE^ S, .S*.— The Rise and Early Constitution of Univcr- 
* sities. With a Survey of Mediaeval Education. Crown 8vo, 6s, 

LEEj Rai, F, G., The Other World; or, Glimpses of the 

Supernatural. 3 vols. A New Edition. Crown 8vo, 15I. 

LEFEVRE^ Right Hon, G, Peel and O’Connell. Demy 

* • 8vo, lor. 6 iL 

Letters from an Unknown Friend- By the Author of ** Charles 
Lowder.'* With a Preface by the Rev. W. II. Cleaver. Fcap. 
• Svo, UP. , 

Life of a Prig. By One. Third Edition. Fcap. 8vo, 3^. 6 d, 

LILLIE^ Arthur^ M,R,A,S,’--lt\i^ Popular Life! of Buddha. 

‘ j Containing An Answer to the Hibbert Lectures of 1881. With 

Illustrations. * Crown 8vo, 6 s, • 

« 

Buddhism in Christendom ; or, Jesus tlte Essene, With 
Illiist^tjons, Demy 8vo, 15J. 

LONGi^ELLOW i IT. Wads7wrth, — Life. By his Brother, Samuel 
' Longfellov:. With Portraits and Illwtrations. 3 vols. Demy 
8vo, 42J. ^ ’ 

LONSDALE^ Margaret, — Sister Dora s a Biography, With Portrait. 
Twenty-ninth Edition. Small crown 8vo, 2 j, 6d, * 

George Eliot : Thoughts upon her Life, her Books, and 
Herself. Second Edition. » Small cro^ 8vo, i.r. 6 d, 

LVUNSBHRVy Thomas iP.— James Fenimore Cooper. With 
^ Portfait. Cr<jwn 8vo, Ss, ^ \ 

ZOWHER, Ch&rks.-^A Biography. By the Author of “ St. Veresa.” 

» ’ Twelfth Edition, Crown 8vo, With Portrait, 3i, 6 d, 

.. ♦ 

^LUCKE^i Eva < 7 . Lectures on General Nursing, delivered to 
^ the PAbationers of the London Hospital Training School for 
^ Nurses. Second Edition.. Crovra 8vo, 2s, 6 d, 

fiYAiti William Prophetica ; pr, The 

, Ush asd Desjgn of the Old Testament Examined. New i^dition. 
JWith Notices by George^C. Fj|arsok, M.A., Hon. Cadon of 
* Canterbury. Demy 8vo, los, SJT 

I^TON^ Edward Buhm% Life, Letters and Literary 

Remains. Bv his^Sqp, the Earl op Lytton. With Portraits, 
Illustrations and Facsimiles. Demy 8vo, Vols. I. and It, 33^; 
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MACAULAY. G. C.-— Ffancis Beaumont : ACritic'al Study. Crown ' 
8vo, p, ^ 

MACHIAV^^LLI, Mccold. --- Ufe a,nd Times. 15y Prof. Villari. 
Translated by Linda Villari. 4 vols. Large post 8voI 48^. 

Discourses on the First DeS^ade of Titus Livius. Trans- 
lated from the Italian by NiNiAN*jHiLL Thomson, M.A. .Large 
♦trown 8 VO, 12s. 

The Prince. Translated from the Italian by N. H. T, Small 
crown 8vo, printed on hand-i^ade paper, bevelled boards, 6j. 

MACMEILL^ J. G. How the Union,, was carried. 

Crown 8vo, cloth, IJ. Gd. j paper covers, is. 

MAGNUS^ About the Jews since Bible Times, h’rom the 

Babylonian Exile till the English Exodus. Small crown fivo, 6^. 

MAGUIRE^ Lectures on Philosophy. Demy 8vo, pj. 

Many Voices. A volume of Extracts from the l^eligious Writere of 
Christendom from the First to the Sixteenth Century. With 
Biograp|jical Sketches. Crown 8vo, cloth extra, red edges, 6s. 

MARKHAM^ Capt. Albert Hastings ^ The Great Frozen Sea : 

« A Personal Narrative of the Voyage of the Alert during the Arctic 
Expedition of 1875-6. With 6 full-page Illustrations, 2 Maps, 
and 27 Woodcuts. Sixth and Cheaper Edition, j^rown Svo, 6j. 

MARTINEAU, Outline Lessons on Morals. Small 

crown Svo, p. 6 ^, * 

Ji/ASOJVf Charlotte M , — Home Education ; a Course of Lectures to 
Ladies, Crown Svo, 3J. 6d, 

Matter and ♦Energy: An Examination of the Fundamental Concep- 
ceptions die Physical Force. , By B. L. L. Small crown Svo, 2s. 

MAUESLEY, AfrZ>.— Body and Will, Being an Essay con-' 

ceming Will, in its Metaphysical, Physiological, and Pathological 
, Lpects. Sv0,m / 

' Natural Causes and Su|^rnatural ^een^Ings. Sfccond 
Edition. Crown Svo, 6s. • ^ 

McGRATffy Tertftee.— Pictures from Ireland. New ax^d Cheaper^ 
Edition. Crown Svo, bj. ♦ . « i 

MEREE/7"Lr, , JILA.'-^Theotoko^ the Example for Woman. 

by permission, to Lady Agnes Wood. , Revised by 
^ ^ ^ thif Ardudeacon QamdON. 32^9, limp cbth, is, 6 d, 

;v Htptory and Doctrines Irvin^m ; 

^rajrsd^wed Catholic and Apbatolic Church, avols. 

* JjIVIgeriit) Sttte. L^g«j9D9i!i|m 8ra, 
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, MILLS, Herbe^L — Poverty ancj tlie Stiite ; or, Work for the Un- 
employed. An Inquiry into the Causes and Extent of Enforced 
, Idleness, with a^Statement of a Remedy. Ctowb Svo, 6s, • 

MTTQHELL, Lucy Af.— A History of Ancient Sculpture- With 
numerous Illustrations, mcluding 6 Plates in Pholbtypc. Super- 
royal Svo, 42jr. * 

MO€KLER, E, — A Gram^nar of the Baloochee Language, as „ 
it is spoken in Makran (Ancient Gcdrosia), in the Persia- Arabic 
and Roman characters. Fcap. Svo, 5^. • 

" MOHL, Julius and Mary,^X^elX&rs and Recollections of. By 
M. C. M. SiMrsON. WiA Portraits and tWo Illustrations. Demy 
Svo, 15J. 

MOLESWORTH, Rev, W, Nassau, M,A, — History of the fchurch 
of Bngland from 1660. I-arge crown Svo, *js. 6d, 

MOjfELL,J, R. — Kuclid Simplified in Method and Language. 
Being a Manual of Geometry. Compiled from the most important 
, hrench Work.;, • approved by the University of Paris and the 
• Minister of Public Instruction. Fcap. Svo, 2 s, 6d, 

MORGAN, C, Lloyd, — The Springs of Conduct. An Essay in 
Evolution. Large crown Svo, cloth, 7 j. 6d, ^ 

JllVR/SON, J, Cot ^, — The Service of Man 1 an Pissay towards the 
Religion of the Future. Second Edition. Demy Svo, 10% 6^/. 

MORSE, E, S,, /^^./).-*-First Book of Zoology. With numerous 
illustraltons. New and Cheaper Edition. Crown Svo, 2 s, 6d, 

M J Lawyer : A Concise Abridgment of*the Laws of England. • By a 
Barrister^at-Law. Crown Svo, 6 j. d*'. 

NELSVA\ y. JI„ M,A,—A Prospectus of the Scientific StUdy 
of the Plindfi Law. Demy Svo, gs, 

Indian Usage and Judge-made Law in Madras. Demy 
, Svo, I2J. ^ 

^ NElP^iAN, Cflray/m/.— Characteristics from the Writings of. 

• Being Selections from his various Works. Arranged with the 

’ Author’s personal Approval, Seventh Edition. With Portrait. 

, : Crown 8vC,6x. • 

A Portrait of Cardinal Newman, mounted for framing, can 
^ ' be had, 2s, 

IVMAN, Francis -•-Essays on Diet. Small crown Svo, 

, ^ . cloth limp, 2x. 

Nbw Social llsac^ings. By PoUTicus. Small crown Svo, ^ 
NIGois,*Aribuif, F,G,S,, F,RiO,S,^Chapteic^ from the Physical 
, • BTiStory of the E^rth : an Introduction to (Seology and 

Palaeontology. With numerous Illustrations. Crowh Svo, Ss, 

NiHILLf Rev, H, Ae^Thd Sisters of St. Mary at the Cross i 

* Sisters of the Igoor and their Work. Crown Svo, 2j. 6d, 
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NOELy The Hon. ^< 7 flVw.-^-Essays on Poetry and JPoets. Demy 
8V0, 125 . r 

' NOPS^ Afartaf^e.— Class Lessons on Kurlid. Part I. containing 
the P'irst Two Books of the Elepients. Crown 8 vo, 25. 

Nuces: ExEStisEs ON the Syntax of the Public School Latin 
Primer. New Edition in Thret Parts. Crown 8 vo, each is. 

* *** The Three Parts can also be had boim^ together, 35. *' 

OATES, IRrank, Matabele Land and the Victoria 

Falls. A Naluralist^s Wanderings in the Interior of Soutli 
Africa. Edited by C. G. Oat§s, B.A. With numerous Illustra- 
tions and 4 Mijps. Demy 8vo, 215. ^ 

O'PRIEt^, R. Irish Wrongs and English Remedies, 

with other Essays. Crown 8vo, 5 ^- 

OGLE, Anna C . — A Lost Love. Small crown 8vo, 25. * 

O'MEARA, Henri Perreyve and his Counsels to 

the Sick. Small c^own 8vo, 55. e- 

One and a Half In Norway. A Chronicle of ^jmall Beer. By 
Either and Both. Small crown 8vo, 35. 6 d. 

O'NEIL, the late Sermons. With Memoir and Portrj\it. 

Crown 8vo, 6s. < 

Assays and Addresses. Crown 8vo,^55. 

OTTLEV, H. Bichersteth.^'Das Great Dilemma. ChriSt His Own 

ft Witness or TIis Owifj Accuser. Six Lectures. Second Editc>n. 
Crown 8vo, 35. 6 d. ^ 

Our. Public Schobls— Eton, Harrow, Wincliester, Rugby, 
Westminster, Marlborough, The Charterhsouse. 
Crown 8vo, 6 j. 

PADGHAM, Richardf^ln the Midst of Life we are in Death. 
Crown Svo, 55, ^ «f 

PALMER, the late IVilltam . — Notes of a Visit to Russia in 
1840 ^ 1841 . S|;]ected and arranged by John H. Cardinai^ 
Neuman, with For trait. Crown 8vo, 85. 6 d,^ « 

Early Christian Symbolism- A Series of Compositions from 
Fresco. Paintings, Gls«ses, and Sculptured Sarcophagi, IJdited 
by the Rev. Provost North COTE, D.D., and the Rev. Can^ 
Brownlow, M.A, With Coloured Plates, folio, 425., or with 
Plain Plates, folio, 255, fc . ’ 

Parchment Library.^ Choicely Printed on h^nd-made p^ipdr, limp 
paighment antique or cloth, 6 s. ; Vellum, 75. 6y.*each vblumci, 

The Poeticdilfhforks of John Milton. 2 vols. 

' ! 

Ghaucer^fl,(5#ttterbury Tales, lidite® by A. W. Y’ollard. 
2 vols. * « 
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Parchment j}ibrsLxy--confinued, i 

Letters and Journals of Jonathan Swift. Selected and 
, edited, with a Ci^nintcatary and Notes, by Stanley Lane Poole. • 

JDe Quincey’s Confessions of an Knglish (^ium Kater, 
Rliprinted from the First Edition. Edited by RictrARD G arnett. 

^ The Gospel accordii^ to Matthew, Mark, and Luke. ^ 

Selections from thd Prose Writings of Jonathan Swift. 
With a Preface and Notes by Stanley Lane-Joole and 
Portrait. 

English Sacred Lyrictf. 0 

Sir Josllua Reynolds’s Discourses. Edited by JCdmund 
Gosse. 

Selections from Milton’s Prose Writings. Edited by 
Ernest Myers. 

The Book of Pealms. Translated by the Rev. Canon T. K. 

• CiiEYN^, M.A., D.D. 

The Vicar of Wakefield. ‘ With Preface and Notes by Austin 
Dobson. . 

• I 

English Comic Dramatists. Edited by Oswald Crawfurd. 
English Lyrics. • 

The bonnets of John Milton. Edited by Mark Pattison. 
With. Portrait after Vertue. 

* French Lyrics. Selected and Ani?otatcd by George Sa*nts- 

BURY. With a Miniature Frontispfbce designed and etched by 
H. G. GHndoni. 

tables by Mr. John Gay. With Memoir by Austin Dobson, 
and an Etched Portrait from an unfinished Oil Sketch by Sir 
Godfrey Xncller, * 

Select Letters of Percy'Bysshe Shelley. Edited, with an 
•Introduction, by Richard Garnett. 

The Christian Year. Thoughts in "^trse for the Sundays and 

• Holy Days throughout the Year. With Miniature Portrait of the 
Rev. J. Keble, after a Drawing by G. Richmond, K. A. 

^akifpere’s Works, f ompiete in Twelve Volumes. 

Eighteenth Century Essays. Selected and Edited by Austin 
Dobson. • With n Miniature Frontispiece by R. Caldecott. 

• ' t 

,Q. Horati yiacci Oper^. Edited by F. A. Cornlsh, Assistant 

* MsStcr at Eton. With* a Frontispiece after a design fty L. Alma 
Tadema, etched by Leopold Lowenstam. 

Edgar Allan P§e’s Poems. With an Essay on his Poetiy by 
Andrew Lang, a Frontispiece by Linley Sambourne. 
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Parchment Library — tqntimied, 

Shakspere’s Sonnets. Edited by Edward Dowden. With a 

« Frontispiece etched by Leopold Low^stam, after the Death 

Mask. 

English<k Odes. Selected by Edmund Gosse. Witji Frontis- 
piece on India paper by Hamo Tihornycroft, A.R.A, 

« Of the Imitation of Christ. I?y Thomas X Kempis.* A 
revised Translation. With Frontispiece on India paper, from a 
Design by W. B. Richmond. 

Poems; Selected from Percy Bysshe Sheet ,ey. Dedicated to 
I^ady Shelley. ti With a Preface by Richard Garnistt and a 
Miniature Frontispiece. • 

PARSLOEy Joseph , — Ovr Railways. Sketches, Historical and 
Descriptive. With Practical Information as to Fares and Rates, 
etc., and a Chapter on Railway Reform. Crown Svo, 6f. 

PASCAL^ Blaise , — The Thoughts of. Trmislated from the Text of 
Auguste Molinier, by C. Keg an Paul.*^ Large crown Svo, vtnh 
Frontispiece, printed on hand -made paper, parcHhient antique, or 
cloth, 12S, ; vellum, I5,f. 

PAUL, Alexander.-i.ShOTi Parliamen»ls. A History of the National 
Demand for frequent General Elections. Sm^ll crown Svo, 3^. 

PAUBk C. A'(f^<i«.-rBiographical Sketches. Printed on hand-made 
paper, bound in buckram. Second Edition. Crown Svo, p, 6d, 

PEARSOMi Rev, .9.— Week-day Living. A Bool^ foe Young Men 
• and Women. Secoml Edition. Crown Svo, ^s, ** 

PENRICE, Major y.— Arafoic and English Diefionary of the 
• Koran. 4 to, 2 ij. 

PESCHEL^ Dr. Ojrar.— The Races of Man and their ‘Geo- 
graphical Distribution. Seqond Edition. Large crown 
Svo, 9J. • 

PIDGEOEl, D , — An Engineer’s Holiday ; ov^ Notes of a <^ound 
Trip from Long. o° to o®. New and Cheaper Edition.^ Large 
crown Svo, ys. 6d^ 

Old Y^orld Questions and Hew World A*nswers. Seqpn^ 
Edition. Large crown Svo, p, 6d, 

Plain, Thoughts for Men. Eight Lectures delivered at Foafster’s 
^ ^Hall, Cleikenwell, during the London Mission, i8ll4. Cro^^i 
J^vo, cloth, IS, 6d ; paper covers, is. 

ppipA^ Prof. Bonamy. ^ CheLpters on Pjactfeal Political 
• Economy. Being the Substance of Lectures delivered before 
thj^ University of Oxford. NewVand Cheaper ^ditiewi. Ci;own 
Svo, 5 j. , 

Prig’s Bede; the Venerable Bede, Ea^urgated, Expounded, and Ex-*' 
posed. By The Prig. ^ Second Edition.^ Fcap. Svo, $s. 6d, 
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Kegan Pauly Trench & Cols ^Publications, 

• <i 

*ulpit Commentary, The. (Old Tesiammt Series,') Edited by the 
Rev. J. S. Exelf., M.A., and the* Very Rev. Dean H. D. M. 
Spence, M.Ai, D.D. * • 

Genesis. By the Rev. C. Whitelaw, D.D. With Homilies by 
4he Very Rev. J. F. Montgomery, D.D., Kev. Prof. R. A. 
Redford, M.A., !LL.B., Rev. F. Hastings, Rev. \V.* 
Roberts, M.A. • An Introduction to the Study bf the Old 
Testament by the Venerable Archdeacon Farrar, D.D., F.R.S. ; 
and Introductions to the Pentateuch by the Right Rev. H. Cor- 
TERiLL, D.rD., and Rev. T. Whitelaw, M.A. Eighth Edition. 

I vol., 15.^. • J 

Cxodite. By the Rev. Canon Rawlinson, With Homilies by 
Rev. J. Orr, Rev. D, YouNp, B.A., Rev. C. A. Goodhart, 
Rev. J. Urquhart, and the Rev. H, T. Robjohns. Fourth 
Edition. 2 vols., iSs, 

Leviticus. By the Rev. Prebendary Meyrick, M.A. With 
IntroductioHiS oy the Rev. R. Collins, Rev. Professor A. Cave, 
and Homilies by Rev. Prof. Redford, LL.B., Rev. J. A. 
Macdonald, Rev. W. Clarkson, B. A., Rev. S. R. Aldridge, 
LL.B., and Rev, Mc^^Cheyne Edgar. Fourth Edition. 15J. 

Numbers. By the Rev. R, Winterbotham, LL,B. With 
Homilies by the Rev. Professor W. Binnib, D.D., Rfv. E. S. 
Prout, M.A., Rev. D. Young, Rev. J, Waite, and an Intro- 
iluctioR by the Rev, Thomas Whitelaw, M.A, Fifth 
Edition, 15J. ^ 

Deuteronomy. By the Rev. W^L. Alexander, D.D. With 
Homiltes by Rev. C. Clemance, D.D., Rev. J. Orr,^.D., 

^ Rev. R. M. Edgar, M.A., Rev. D. Davies, M.A. Fourth 
edition. I5jr. 

Joshua. By Rev, J. J, Lias,' M.A, With Homilies by Rev. 

^ S. R, Ai^dridge, LL.B., Rev. R. Glover, Rkv, E, de 
pRESSENsfi, D.D., RevfJ. Waited B. A., Rev. W. F. Adeney, 

• M.A. ; and an Introduction by the Rev. A. Plummer, M.A. 
Fifth Eejition. I2J. 6 el, 

Judges and Ruth- By the Bishop of Bath arift Wells, and 
Rev. J. Morison, D.D. With Homilies by Rev, A. F, Muir, 
M.A., Rev. W. F. Adeney, M.*A., Rev. W, M. Statu am, and 
Rev. Professor J. Thomson, M.A. Fifth Edition, icw. 6 ( 1 , 

1 SamueL By the Very Rfv. R. P, Smith, D.D. With Homilies 

, by Rev, Ddnald Fraser, D.D., Rev. Prof. CHAPkAN, »nd 
^ev. £1^ Dale. Sixth Edition. 15^. ^ 

1 Kings. By the Rev, Joseph Hammond, LL.B. With Homilies 
hy the Re^. E. DB PressensB, D.D., Kev. J. Waite, B.A., 
^ev. A. Rowf.AND, LL.B., Rev. J. A. Macdonald, and Rev. 

• J. Urquhart. J^ifth Edition. 15J, 
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PuJpit Commentary, ^h^-^ontimicd, * 

1 Chronicles. By tlic Rev. Prof. P. C. Barker, M.A., LL.B. 
With il&milies by Rev, Prof. J. R. TAoMvSON, M.A., Rev. R. 
Tuck, B.A., Rev. Clarks(?n, B.A., Rev. F. WniTri.'u.n, 
M.A., Jtftd Rev. Richard Glover. i5.r. 

Ezra, Nehemiah, and Esther. ‘By Rev. Canon G. Rawlinson, 

« M.A. With Ifomilies by Rev. Prof. Jf. R. Thomson, M.A., Rev. 

Pr^f. R. A. Bedford, LL.B., M.A., Rev. W. S. Lewis, M.A., 
Rev. J. A. Macdonald, Rev. A. Mackennal, B.A., Rev. W. 
Clarkson, B.A., Rev. F. Hastings, Rev. W. Dinwiddie, 
LL.B., Rev. IVof. Rowlands/ B.A., Rev. G. Wood, B.A., 
Rev. Prof. P. C., Barker, M.A.,^ LL.B., and Uic Rev. J. S, 
Exell, M.A. Sixth Edition, i vol., 12s, 6 J. 

Isaiah. By the Rev, Canon G, Rawlinson, M.A. With Homilies 
by Rev. Prof. E. Johnson, M.A., Rev. W. Clarkson, B.A., 
Rev. W. M. Statham, and Rev, R. Tuck, B.A. Second 
Edition. 2 vols., 15J. each. ♦ 

Jeremiah. (Vol. I.) By the Rev. Canon T. K. Chryne, M.A., 
D.D. With Homilies by the Rev. W. F. Adeney, M.A., Rev. 

A. F. Muir, M.A., Rev. S. CoywAY, B.A., Rev. J. Waitk, 

B. A,, and Rev. D. Young, B.A. Third Edition, 15J. « 

Jeremiah (Vol. II.) and Lamentations.^ By Rev. T. K, 
Cheyne, M.A. With Homilies by Rev, Prof. J. R. Thomson, 
M.A., Rev. W. F. Adeney, M.A., Rev. A. K. Mi^iR, M.A., 

^ Rev. S. Conway, B.A., Rev. D. Young, B.A. ^ 

Hosea and Joel. Bj the Rev. Prof, J. J. Given, Ph.D., D.D. 

J AVith Homilies by the Rev. Prof. J. R. TuoMSfON, M.A., Rev. 

A. Rowland, B.A., LL.B., Rev. C. Jerdan, M.A., Lli.B., 
Rev, J. Orr, M.A., B.D., and Rev. D. Thomas, D.D, 15.?. 

Pulpit Commentary, The. Testament Series,) 

St. Mark. By Very Rev. E. Bickersteth, P.D., Dean ofJLich- 
fjeld. .With Homilies , by Rev. Prof. Thomson, M.A., Rev. Prof. 

J. J. Given, Ph.D., D.D., Rev. Prof, Johnson, M.A., Rev. A, 
Rowland, B.A.,J 1 .L.B., Rev. A. Muir, and, Rev. R. Green. ^ 
FifthcEdilion. 2 vols,, zis, ^ 

The Acts of the Apostles. By the Bishop of Bath and Wells. 
With Homilies by Rev.* Prof. P. C. Barker, M.A., LL.B.,^ev. 
l^rof. E. Johnson, M.A., Rev. Prof. R. A. REDFOift), LL.BSi, 
Rev. R. Tuck, B.A,, Rev. W. Clarkson, B.A, Third Edition. . 
^ vols., 2IJ. ^ * 

1 Corinthians. By the Ven. Arch|Jeacon Farr^, D.D. ' With. 
Homilies by Rev. Ex-Chancellor Lipscomb, LLSD., Ifev, 
David Thomas,- D.D., Rev. D. Fraser, D.D., Rev. Prof. ' 
J. R;tBOMSON, M.A., Rev. J. Waite, B.A., Rev. R. Tuck, 

B. A, llev. E. Hu:rndall, A, and R!v. H. Bremner, B.D, 

^Tl^a^dition. 15J. 

% 
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Pulpit Cominentary, TYxe—coniimicd, 

2 Corinthians and Galatians. ‘By the Ven. Archdeacon 
. FarR-AR, D.D-» and Rev. Prebendary E. HlktARLK. With* 

^ Homilies by Rev. Ex-Chanccllot Lipscomb, LJ^.D., Rev. 1 )avu> 
Thomas, D.D., Rev. ftoNALD Fraser, D.D.^ev. R. Tuck, 
tf.A., Rev. E- ITurn^all, M.A., Rev. Prof. J. R. Thomson, 

, M.A., Rev. R. F1NJ.AYSON, B.A., Rev. W. F. Aden|jy, M.A., 

Rev. R. M. Edgar# M.A., and Rev. T. Croskery, D.D. 21s. * 

Ephesians, Philippians, and Colossians. By thft Rev. Prof. 
W. G. Blaikte, D.D,, Rev. B. C. Caffin, M.A., and Rev. G. 
G. Findlay, B.A. With Homilies by Rev. D. Thomas, D.D., 
Rev. R. M. Edgar, M.A., Rev. R. Finlayson, B.A., Rev. 
W. F.^ Adeney, M.A., Rev. Prof. T. Croskery, D*D., Rev. 
E. S. Prout, M.A., Rev. Canon Vernon HuTtON, and 
Rev. U. R. Thomas, D.D. Second Edition. 21 j. 

Thessalonians, Timothy, Titus, and Philemon. By the 
Bishop of Bath and Wells, Rev. Dr. Gr.OAG and Rev. Dr. Ealks. 

# With Homilies by the Rev. B. C. Caffin, M.A., Rev. R. 

FiNLA^fsoN, B.A., Rev. Prof. T. Croskery, D.D., Rev. W. F. 
Adeney, M.A., Rev. W. M. Statham, and Rev. D. Thomas, 
D.D. 15J. ^ ^ 

* Hebrews and James. By the Rev. J. Barmrv, .D.D., and Rev 

Prebendarf E. C. S. Gibson, M.A. With I-Iomiletics^by the 
Rev. C. Jerdan, M.A., LL.B., and Rev. Prebendary eT C, S. 
G#bsoN| And Homilies by the Rev. W. Jones, Rev. C. New, 
Rev.*D. Young, B.A., Rev. J. S. Bright, Rev. T. F. Lockyrr, 

T B.A,, and Rev. C. Jerdan, M.A., LL.B. Second Edition^ 15J, 

^USEYt —Sermons for the CThurch’s Seasons from 
Advent to Trinity. Selected from the Published Seilnons 

• of the late Edward Bouverie Pusey, D.D. Crown 8vo, Sj. 

vANKE, Leopold von , — Universal History. The oldest Historical 
Group of Nations and the Greeks. Edited by G, W. Prothero. 

♦ Demy 8vo, i6j. , ^ 

IRN£>ELL^ J, Ji/.— -Concise Handbook of the Island of 
Madeira. With Plan of Funchal and Map of the Island. Fcap. 

9 8vo, IS, 6V. * ^ 

i^EVELZ, a;— Ethical Forecasts. Crown 8vo. 

iEYyOLVS^ Eev. % fP’.— The Supernatural in Nature. A 

* verification by Free Vse of Science. Third Edition, Revised 
and Enlarged, Demy 8vo, 14^. 

The Mysterv of Miracles., Third and Enlarged Edition. 

, ^ • Qrown 8vo, or. * 

• The’lJystery of the Universe our Common Frfith. Demy 

SvOf 141. 

Thek World toJZome: Immortality a Physical Fact, Crown 
8vo, 6s, 



24 


\A List of 


RIBOT^ Prof, Th, — Heredity; A Psychological Study of tHs Phenomena, 
its Laws, its Causes, and its Consequences. Second Edition. 

' Large clown 8vo, qx. , 

KOBEPy^SON, The late Rev, F, W„ ^f,A,^l.iie and Letters of. 
Ediled^y the Rev. Stopford Brooke, M.A. 

1 . Two vols., uniform with the Sermons. "With Steel Portrait. 

^ ' Crown 8vo, p, (id, ^ ^ • 

II. Lihraiy Edition, in Demy 8vo, With Portrait. I2J. 

Ilif. A Poi)ular Edition, in i vol. Crown 8vo, 6 s, 

ROBERTSOJV, The late Rev, K IV., M.A, -^continued. 

Sermons. FouncSeries. Small orown 8 vd, 3j. 6</. each. 

The Human Race, and other Styrmons. Preaclied at Chelten- 
ham, Oxford, and Brighton. New and Cheaper Edition. Small 
crown 8vo, 3J. 6 d. 

Notes on Genesis. New and Cheaper Edition. Small crowd Svo, 
3^. 6 d, 

Expository Lectures on St. Paifi*s Epistles to V^e 
Corinthians. A New Edition. Small crown^Svo, 5f. 
Lectures and Addresses, with other Literary Remains, A New 
PMition. Spall crown Svo, 5 j. , 

An Analysis of Tennyson’s “ In Memoriam.” (Dedicated 
^ by Permission to the Poet-Laureate.) Fcap. fevo, 2 s, 

The Education of the Human Race. Translated from the 
German of Gotthold Ephraim Lessing, Fc«.p. 8^, 2s, 6 d, • 

4 The above Works can also be had, bound in half morocco. a 
A Portrait of the late §ev. F. W. Robertson, mounted for framing, 

^ can be had, 2 j. 6 d, ^ 

ROMANES, G, 7. — Mental Evolution in Animals. With a 
Posthumous Essay on Instinct by Charles Darwin, F.R.S. 
Demy Svo, 12 .^, 

ROOSEVELT, Theodore, Hunting Trips of a Ranchypaan. ' 
Sketches of Sport* on the Nbrthern Cattle Plains, With 26 
Illustrations. Royal Svo, iSr. • 

ROSMINI SERB a 77, ^ntonio , — Life. By the Rei'. W. Lockhart? 
Sec<»nd Edition. 2 vols. With Portraits, Crown Svo, I2 j.* 

Rosmini’s Origin of Ideas. Translated from the Fifth Italian 
Edition of the Nuovo Saggio SkW origine delie id^, j^vols. 
Demy ^vo, cloth, lor. 6 d, each. ^ ^ • 

Rosmini’s Psychology. 3 vols. Demy Svo [Vol^ I, and ll, noiv* 

^ ready], lor. 6 d, each. « 

ROSS, Italian Sketches, “^ith 14 full-jy^ge Bkstratioiw. 

Cfdwn Svo, 7 j. 6 d. • ^ , 

RULE, Martin^, A, — TTaq Life and Times of St. Anselm,.! 
ArchhifTOjiu of Canterbury and Primate^ of the 
Britaliij^'^s^^^vols. Demy Siro, 32. 



^^egan Patdy Ty:nch & Co.'s Publications. 25 


* SAMUELL^ Seven, the Sacred Number ; Its use in 

Scripture and its Application to Biblical Crilicisiij^ Crown Svo, 

' loj. 6</. • 

SA YCRy ReiK Archibald -•■Introduction to thgi Science of 
Language. 2 vols. Second Edition. Large post 8vo, 21J. 

SCOONES, W. BaptUte.-~Y<sixt Centuries of English Letters : 
* A Selection of 350 letters by 150 Writers, from the Period of the 
Paston Letters to the Present Time. Third Edition? Large 
crown 8vo, 6s, 

^'EEf Prof, Bacillary,Phthisis of tiie Lungs. Trans- 

lated and edited for English Practitioners by William Henry 
WeddelIj'M.R.C.S. >Demy 8vo, ioj. 6y. 

Shakspere's Works. The A^on Edition, I2 vols., fcap. 8vo, cloth, 
^ i8j. ; in cloth box, 21 j. ; bound in 6 vols., cloth, 15J. 

Shakspere’s Works, an Index to. By Evangeline O’Connor. 
Crown 8vo, 5 j. 

SHELLEY.^ Perc)i Bysshe.— IMe, By Edward Dowden, LL.D. 

* 2 vols. With Portraits. Demy 8vo, 36J. 

SlflLLITOy Rev. Joseph. — Wo^gaanhood : its Dudes, Temptations, 
and Privileges. A Book for Young Women; Third Edition. 
Crown 8vo, 341 6d. ^ 

Shooting, Practical Hints. Being a Treatise on the Shot Gun and 
iis Minagement. By “20 Bore.” With 55 Illustrations. Demy 
Svo, I2.a ^ 

Siste? Augustine, Superior of the Sisters of Charity at the St. 
Johannis Hospital at Bonn.' Authorised Translation by Haijs 
Tuarau, from the German “ Memorials of Amalie von 
Lasaulx.” Cheap Edition. Large crowm Svo, 4J. 6d. 

SKINNER, James . — A Memoir, By the Author of^“ Charles Lowder.” 
With a Preface by the Rev. Canon Carter, and Portrait. 
L^rge crown, ^s. 6d. ^ 

e Also a cheap Edition. With Portrait. Fourth Edition. Crown 
8\^, 3J. 6d. , 

SMEA*lON, D. Mackenzie, — Loyal Kerens of Burma. 

^ Crown Svo, 4s. 6d. 

^SMITH, Edward, M,D., LL.B.y Pubercular Consump- 

^ tion *n its Early and Remediable Stages. Second 
Edition. Crown Svo, 6^. 

miTII, Sir W. CiAack^Bdrt.-Oxa War Ships. A Naval Essay. 
Crtwn Svo, 5J. 

Spaiiis(i M^ics. • By the Editor of " Many Voices.” Crown ^0, 

Specimens of English Prose Style from Malory to Ma- 
caulay. Selecteiand Annotated, with an Introductory Essay, 
by George Saintsbury. Large crown Svo, printed on hand- 
made paper, parchmenf antii^ue or cloth, 12s. ; vellum, 151. • * 
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SPEDDlNGt Reviews and Discussidiis, Literary,' 

Political, and Historical not relating to Bacon. Demy 
Svo, i2s. * 

Evenictgs with a Revie'tfi^er; or, Macaulay and «■ Bacon. 

With a Prefatory Notice by G. S, Venaules, Q.C. 2 vols. 

« Demy Svo, iSj. * ^ 

Stray Papers on Education, and Scenes from School Life. By B. IT. 

Second Edition. Small crown Svo, 3f. (id. 

STPEATFEILD^ G. .S'., Lincolnshire and the Danes,. 
Larj:je crow%8vo, ^s. 6d. ^ 

STEECKER- /T/SZ/CA’Am —Organic Ghemistrv. Translated and 
* p'dited, with Extensive' Additions, by W,' K. IIodgkinson, 
Ph.D., and A. J. Greenaway, F.I.C. Second and cheaper 
Edition. Demy Svo, I2^. (td. 

Suakin, 1885 ; being a Sketch of the Campaign of this year. By an 
Officer who was there. Second Edition. Crown Svo, 2s. (id. 
SULLYy JameSy M.A . — Pessimism ; a History^ and a Criticism. 

Second Edition. Demy Svo, 14^. * 

Sunshine and Sea. A Yachting Visit to the Channel Islands and 
Coast of*Brittany. With PYoAtispiece from a Photograph and 24 
Illustrations. Crown Svo, 6s. ^ * 

Sl^EDENBORGy Eman.^'De Gultu et Amdro Dei ubi Agitur 
de Telluris ortu, Paradiso el Vivario, turn de Pri- 
mogeniti Seu Ad ami Nativitate Inflanjil, et A more. 

• Crown Svo, dr. « « 

On the Wor3hip and Love of God- Treating of the Birth 
* of the Earth, Paradise, and the Abode flf Living Creatures. 

Translated from the original Latin, Crown Svo, •js. 6d^ 

^ Prodromus Phy^ophias Ratiocinantis de Inflnito, 
et Gausa||gFi.iMyi' Creationis : deque Mechanismo Opera- 
tionis AniilPctMjittori^^ Edidit Thomas Murray Gorman, > 
M.A. Crown Svoffj. 

TAG ITUS . — The A^ricola. A Translation. Small crown*8vo, 2 j, 6^/. 
TARRINGy C. 7.— 'jflf Practical Elementary ’Surkish Grammar. 

Crown Svo, 6s. • 

TA VLORf Revj^ Isaac. — The Alphabet. An Account of the Origin * 
and 'l^^ifclopment of Letters. With numerous Tables and * 
IJacsi^^lijes. 2 vols. Demy Svo, s6s. ^ 

TAYLOky Ji^my . — The Marriage Ring. "Jf^ith Preface, N*tes, 
w and Appendices. Edited by Francis Bukdett MoNRl^COUTTSf. 
Small crown Svo, 2s. 6i.^ , , « ' , 

TA^ltdjEy SedUy. — Profit Shading between Tlapital ^nd 
' Labour- To which is added a Memorandum on the Industrial 
Partnership at the Whitwood ColJJeries, by A|.chibald *ind 
Henry Briogs, with'remarks by.SEDLEY Taylor, Crown Svo, 
2s, 6d. • • 



Pa7ily Trejfch & P^thllcafioits, 27 


T/IOM, % Laws Of Life after the Mind of Christ, 

'fwo Series, Cro\ni Svo, Js, 6ei, each. « 

77 /Oil/rschV, Sir //—Diet in Relation to Age and Activity, 
I'cap. 8vo, cloth, is. 6d. ; paper covers, is. ^ 

TIDMAN, /'.—Money an& Labour, is. 6 d. , 

TIPPLE^ Kev. S. yf.--SundaV Mornings at Norwood, ^i-aycrs 
and Sermons. Crown 8vo, 6s. 

TODHUNTER, Dr. 7 .— A Study of Shelley. Crown 8vo, 7 j. 

• * 

TOLSTOI, Count Christ’s Christianity. Translated from the 
Russian. *Largc crown 8vo, yj. 6d. • * 

TRANT, lVi7/iam.-— Trade Unions : Their Origin, Objects, and 
^fRcacy. Small crown 8vo, 6/ ; paper covers, is. 

IViEtVC/f, The late R. C., Archbishop.— liieles on the Parables of 
Our Lord. FouA-eentli Kdition. 8vo, 12s. Cheap Edition, 
^ * 7j. 6d. ^ 

Notes on the Miracles of Our Lord. Twelfth Edition. 
8vo, I2J. Cheap Edition, yr. 6d. ^ 

Studies in the gospels. Fifth Edition, Revised, 8vo, ioj. 6d, 

Brief Thoughts and Meditations’ on Some Passages in 
Holy^cripture, Third Edition, Crown 8vo, 3^. 6d. 

S;ynonyms of the New Testament. Tenth Edition, Ei? 
larged, 8vo, 12 s, ^ 

Sermons Neifr and Old. Crown 8vo, 6s. " 

On the Authorized Version of the New Testament. 
Second Edition. 8vo, ^s. . ^ 

* . Commentary on the Epistles to jple S6%”en Churches in 

ASia. Fourth Edition, RevijSfed. 8vb, 8ir. 6 d. 

flj 

The iSfermon on the Mount- An Exposition drawn from the 
• Writings of Sti Augustine, with an Essay hn his Merite as an 
Interpreter of Holy Scripture. Fourth Edition, Enlarged. 8vo, 

‘ loj. 6d. 

* Ship^vrei^s of Faith. Tjiree Sermons preached before the 

University of Cambridge in May, 1867, Fcap. 8vo, 2s. 6d, 

\ lectures on Mediaeval Church History. Being the Sub- 
stanae of Lectures aelivered at Queen's College, London. Second 
^ Kditioift* 8vo,»i2r. • 

English, Past and Present. Thirteenth Edition, Revised and 
Improved. Fcap. 8vo, 5r, 

On the Study of VSords. Nineteenth Edition, Revised., 
Fca|)! 8vo, $s. 
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TRENCn^t The lati R, Archhisliop. — continued, •* 

Select ^Glossary of English Words Used Formerly in 
Senses Different from the *Present. Sixth Edition, 
Re^cd and Enlarged. Fcaf>. Svo, 5 j. « 

Proverbs and Their Lessons. Seventh Edition, Enlarged. 

• Fcap. 8vo, 4J. c ^ 

Bi>ems. Collected and Arranged anew. Ninth Edition. Fcnp. 
Svo, 7j. 6i\ 

Poems. Lil^rary Edition. 2^vols. Small crowii Svo, ioj. . 

^acred Latin Poetry- Chiefly Lyrical, Selected and Arranged 
for Use. ' Third Edition, Corrected and Improved. Fcap. Svo, ys, 

A Household Book of English Poetry. Selected and 
Arranged, with Notes. Fourth Edition, Revised. Extra fcaj). 

■ Svo, 5 j . 6d. 

An Essay on the Life and Geiflus of Calderon.^ With 
Translations from his “ Iafe^s a Dream” and “Great Theatre <^f 
the World.” Second Edition, Revised and Improved. Extra 
fcap. 8|o, 5^. 6d. ^ 

Gustavus Adolphus in Germany, and other Leatures 
• on the Thirty^ Years’ War, Tflird Edition, Enlarged. 
Fcap. Svo, 4J. 

Plutarch ; his Life, his Lives, and his l^Arals. Second 

• Edition, Enlarged. P^cap. Svo, 3^. 6d, ^ 

Remains of thtf late Mrs. Richard Trench. Being Selec- 
tions from her Journals, Letters, and otlftr Papers. New and 
Cheaper Issue. With Portrait. Svo, 6x. » 

TUKE^ Danid liact\ M,D,y F,R,C,r . — Chapters in the History 
of the ft^an^^ the British Isles. With fout Illustra- 
tions. Large ^rd?ib Svo, ^2J. « * * 

TWINING^ Ztwfra.— Workhouse Visiting and M^nagemeAit 
during Twenty-Five Years. Small crown Svo, 2s, 

VAUGfiAN^ H, NTew Readings and Rendealngs of 

Shakespeare’s Tragedies. 3 vols. Dejmy Svo, 12 s, 6d, each.#* 

VICARY^ 7. Fulford,-^Sdi%dL Time. With Illustrations. V^rown Svo,* 
ys, 6d. - • 

VOGTy LieuL'CoL IIemiann»—*Y)x^ Kgypti^ War of .>883. 

, ^ translation. With Map and Plans,# Large crown^ Svo,* 6 j. * 

VOI^KXSOM^ E, W. 7 /.— Catechism of EtemeiJlLary •Modern 
' Chemistry. . Small crown Svo, 3J. • ^ 

WALPOLEy Chas, Georga^-^A Short Hi^ory of Ireland from'the 

1 ^,. Earliest Times to the Union with GPeat Britain. 
With 5 Maps rind Appendices, •lliird Edition. C»own Svo, 

‘ • • 
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IVAJ^D, JVU/rid^^HhQ Wish to Believe, A Discussion Concern- 
ing the icmper of Mind in which a reasonable Man should 
undertake Religiouj Incjuiry, Small crown 8vo, 5f/ 

JVAiWf William Geor^^ /yi.Z>.-»Essays on the Philosophy of 
Thejism. Edited, with an Introduction, by Wif^FRiD Ward. 
2 vols. Demy 8vo, 2ij', * ^ 

WARNER^ Lectures on the Anatomy of Move- 
ment. Crown 8vo, 4J. 6</. > 

lYARTER^ y, An Old Shropshire Oak. 2 vols. Demy 8vo, 
28 j. ^ ^ 

WEDMORE^ Frederich-^HYi^ Masters of Genre Painting, „Wiih 
Sixteen Illustrations. Post 8vo, 7 j. 6^4 

WHITMAN^ Conventional Gant: its Results and Remedy. 

•Crown 8vo, 6j. 

WHITNEY, Prof. Willem — Essentials of English 

j Grammar, for tlie Use of Schools. Second Edition. Crown 

» 8vo, 3^. ()dl 

WHITWORTH, George Clifford.— Kn Anglo-Indian Dictionary : 
a Glossary of Indian Tern!fe used in English, and of such English 
• or other Non- Indian Terms as have obtairied special meanings in 
India. Demy ovo, cloth, I2J. * • 

WIISON, LimU-CoL C\ 7 ’.— The Duke of Berwick, Marshal 
of Frapeef, 1702 - 1734 . Demy 8vo, 15^. ^ 

W/T^N, Mrs. R. F.^ The Christian Brothers. Their Origin and 
Work. Wiyi a Sketch of the Life of their Founder, the Vei^ 
Jean BArxiSiR, de la Salle, Crown 8vo, dr. 

WOLTifANN, Dr. Alfred, mid WOERMANN, Dr. AV/.— History 
of Painting. With numerous Illustraticjis. Medium 8vo. 
Vol. I, Painting in Antiquity and the Middle Ages. 28^. ; 
Uvelled boards, gilt leaves, ^oj, Vol. JI. The Painting of the 

• Renascence. 42J. ; bevelled boards, gilt leaves, 45J. 

YOllMANS, Edward L., A/.A— AClass Book, of Chemistry, on 
.the Basis of tne New System. With 200 Illustrations^ Crown 

, 8vo, Sx. 

•YOUMAJYS, Eliza First Book of* Botany. Designed to 
♦ CultivAe the Observing ^Powers of Children. With 300 
^ Engravings. New and Cheaper Edition, Crown 8vo, 2 .t. (id. 

]^ 0 UNG, Arthur.— k'niMl Polarity of Man’s Word-Embodied 
, j[dfeaB^an(^its Teaching. Demy 410, 15^. 
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XXXIV. Illusions : a Psychological Study. By Jat^es Sully. Third 

Edition* 5 j. 

XXXV. Volcanoes : what they are aftid what they teach. 

By Trofessor J. W. Judd^ «F.R.S. With 92 Illustrj^/^ions on 

Wood. Third Edition. 5J. * 

• 

XXXVI. Suicide : nn Essay on Comparative Moral Stalistifs. By Prof. 

H. Morselli, Second Edition. With lliagram.s. 5.^. * 

XXXVn. The Brain and its Functions. By J. Luys. Witli 
Illustrations. Second Edition. $s, 

XXXVIII. Myth Vnd Science :*an Essay. By Tito Vignoli, Third 
• Edition. 5^. ' 

XXXIX. The Sun. By Professor Young. With Illustrations. Second 
Edition. 5.V. ^ 

XL. Ants, Bees, and Wasps: a Record of Observations on the 
Habits of the Social llymenoptera. Sir John Lubbock, Bart., 
M.P. Wkh 5 Chroino-lithographic Illustrations. Eighth BJition. 

5s. 

XLI. Animal Intelligence. By G. J. Romanes, LL.I>., F.R.S. 
Fourth ICdition. 5J-. 

* XIJI. The Concepts and Theories of Mddern Physics. By • 
J. B. Stajlo. Thiitl Edition. 5j. 

XLIII. Diseases of the Memory ; An Essay iftthe Positive Psycho- 

• logy. By Prof, Ribot. Third Edition. 51. ^ 

XLIV. Man before Metals. By N. Joly, with 148 Illustrations. 

• P ouTth Edition^ 5 j. ‘ •' 

XLV. The Science of Politics. By Prof. Sheldon Amew. Third 
Edition. 55. 

XLVI. Elementary Meteorology. By Robert II. Sdbtt. f'ouril), . 
Edition. Wil]^ Numerou%Illuslrations. 5 j. • 

XLVIT. The Organs of Speech and their Application in the 
Formation of Articulate Sounds- By Georg I lei^mnnn 
#Von Meyer. With 47 Woodcuts. 5^. * * 

XLVIll. Fallacies. A View of Logic from the Practical Side. By^ 
Alfred Sidgwick." Second Edition, y. \ • 

XLTX, Origin 6f Cultivated rfanls. By Alphonse dc Olndolle, 

L. Jelly-Fish, Star- Fish, and^Sea-Urthins. Being a Research 
, on Primitive Nervous Systems. By G,#J, ^«mancs. •With 

* Illustrations. 5,f, * , • ^ 

LI. The Common Sen^e of the Exact Sciences. By thcijatc 
William Kingdon Clifford. Sccondl^Edition. Wkh xoo Figures. 

5 J- 
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LIl. Physical Kxpression : Its Modes and Principles. Ky 
Francis Warner, M.I)., K.RXM*., Hunterian Professor of Corn- 
• parativc Anaton-y ^Phvbiology, K.C.S.E. ^With 50 Ulus- 
trn lions. 5.?. ^ 

LI II. Anliiropoid Apes, liy Robert Hartmann, \rtth 63 llluslia 
lions. 5.V. ‘ ^ 

LI V." The Mammalia irP their Relation to Primeval Times. 
13 y Oscar Schmidt. With 51 Woodcuts. 5.r. ^ 

■ LV. Comparative Literature, lly 11 . MaGaulay PosncU, LL.I). 5>f. 

LVf. Earthquakes and othfer Earth Movements. Jiy Prof. 
John Milne. With 38 Figures. Second Falilion. 5J. , 

LVH. Microbes, Ferments, and Moulds. Py E. L. Troucssml. 
With ^ 0 ^ Illustrations. 5jr. 

LVni. Geographical and Geological Distribution of Animab^ 
Py Professor A. Jrl eilprin. With Froiilisi)iccc. 5^. 

« 

iLIX, Weather? A Popular Exposition of the Is'atuie of Weatlicr 
Cliangcs from Day to Day. Py tite li(m. Ralph Abercroinby* 
>yith 96 Illustrations, 

^ ■# 

LX/ Animal Magnetism. By Alfred Binet and Chailes Fere. 5f. 

LXI. Manual of !Brltlsh Discomycetes, with descriptions of all the 
S])^ies of Pbrngi hitherto found in Britain included in the Family, 
an<riUus(Valions of the Genera. By William Philli])s, F.L.S. 5r. 

LXp. International Law. With Matt!rials for a Code of Inter- 
national By Professor Leone Itevi. 5 "- 

LX HI. The Origin of Floral Structures through Insect 
• Agency. JJy J'rof. G. Ifenslow. 


MILITARY WORKl5. 

• t 

B^\*JCK^ENBURYi$ CoL C. 7 ?., — MiliSiiry Handbooks for 

• Regimental Officers. • 

Military Sketching arid I^econnaissanco. By Col. 

• F. J. Hutchison and' Major li. G. MacGregor, h'ifth 

• . Fclition. With 15 Plates. Small crown Svo, 4s. 

, XL The Eieme^ts of Modern Tactics Practically 

• applied* to English Formations. By Lieut, >Coi.* 
•Wilkinson Shaw. •* Sixth Edition. With 25 plates and 

Maps. Small crowft Svo, Oj*. 

H. Field Artillery. Its. Equipment, Oi-gani/alion amlTactics. 
• By Major SIssoii C. Pratt, U.A. Willi r2 Plates, 'i'hird 

• Edition, Small crown Svo, Or. ^ 


D 
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BKACKMNbOrY, Cel. C. B., R.A.—cmtinued. 

TV, The ^Elements of Military Administration. First 
Vart : Permanent System^ of Administration. Ly^Majoi 
JjisW, liuxton. Small ciown 8vo, 7 j. 6i/, 

V. Military Law : Its Procedure and Practice. By Major 

r ^ Sisson C. Pratt, R.A. Thini SIdilion. Small cjownfSvo, 

e 4^.6^. 

VI. Cavalry ia Modern War. By Col. t. Chencvix Trench. 

Small crown Svo, 6s, ^ 

VII. Field Works. Their Technical Ctmstiuction and Tactical 
^ Application. By the Editor, Col. C. B, Brack enbury, 1 \.A. 

Small crOwn Svo. 

BRENT,, Bnf^,>GcH,y. L, — Mobilizablc Fortifications and their 
Controlling Influence in War, Crown Svo, 5 j. 

BROOKE, Major, C, K, — A System of Fteld Training. Stfiall 
crown Svo, cloth limp, zs, * 

Campaign of Fredericksburg, November — December, 1862 . 
A Study ^r Officers of Volunteers. With 5 Maps and Plans. 
Crown Svo, 5 j, • 

CLERY^ €,<, Lieut, -Col, — Minor Tactics. With 26 Maps and Plans. 
Seventh Edition, Revised. Crown Svo, % 

COLVILE, LictU, Col, C, F.— Military Tribunal!#. 6cwed, 2s, 6iL 

CrIuFURD, Cap. II. —Suggestions for tlie Military Train-, 
ing of a Gomjjafiy of Infantry. Crowr> Svo, ir. 6d, 

HAMILTON, Cap, Ian, A,V,C,^rhe Fighting of the Futu];;e. u. 

I/ARR/SOA'^, Col. The OlHper’s Memorandum Book for 
Peace and War. Fourth Edition, Revised throughout. 
Oblong 321110, red basil, with pencil, 3 j. Gd. " ^ 

Notes on Cavalry Tactics, Organisation, etc. By Cavalry ' 

Officer, With Diagrams. Demy Svo, I2 j. 

PARR, C<^t. II. J/aham, The DresS, Horses, ^inh 

Equipment of Infantry and Staff Officers. Crown 
Svo, is, » ^ 

SCI/A JV, Col. //.--The Defence and Attack of Posttions end 
Localities. Third Edition, Reviscfl and ^Porrecled. Crown 
Svo, 3.>\ 6cl, ^ 

iilVIVE, Capt, K Gkadowe, Tactical^tudies £rdm^ the 

Fh?an CO- German War of 1670-71. Wfth 22 fLithogvaphic 

Sketches and Maps. Demy Svo, 30^.'' 

WILKINSON, IL Spmser, Capt, 2 o(fi; iMf^ashirc A’. F.,-— Citizen 
Soldiers, Essays towards tlie ‘lmi)rovemeiU of the Volunteer 
Force. Crown Svo, 2s, 6d, 
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POETRY. ^ 

ABB'lAY, A\ — The Caslle of*Knaresborotigh, Tale in Vcr^e. 
rtown Svo, 6j. * 

AD^M OF ST. V 2 CTOF,j-The Liturgical Poetry of Tfdam of* 
St. Victor, From*the text of Gautier. With Translations into 
Enf:;]is}i in the Original Metres, and Short Explanatory Notes, 
by Dujry S. Wrangham, M.A. 3 vols. Crown Svo, printed 
on hand -made paper, boards, 21s. ^ 

AlTCt//SO.V,*/awes.^ThQ Chromclo of Mites. A Satirj, Small 
crown Svo. 5r. 

ALEXA N^DERy Wi/lianiy D.D.y Bishop of Berry. — St, Augustine’s 
• Holiday, and other Poems. Crown Svo, G.r. 

AUCiWUTVy A. C.— ^oems of English Heroism ; From Pninan- 

• biirh to Lucknow : from Athclbiau to Albert, Small crown Svo, 

BARNESy Poems of Rural Life, in the Dorset 

Dialect. New Editfon, complete in on<i vol. Crown Svo, 

• 8 j . 61/. ^ 

BAYNESy Rev, Cavon IL A\— Horn# Songs for Quiot iJours. 
F(^irth and •'Cheaper Edition. Fcap. Svo, cloth, 2s. 6./. 

B^VIA^GTOV, L, S , — Key Notes. Small crown Svo, 5.^. ^ 

BLUNTy WRfAid ''icazvcu, — The Winc^ and the Whirlwind. 
Demy u, 6 A * 

The Love Sonnets of Proteus. Fifth Edition, iSmo. Cloth 
extra, gilt top^ 5.?, 

BOWENy H. C.y Simple English PooAis. English Literature 

• lor Junior Classes, In F^ui Parts. Paris i,, II,, and IIL, 6 ii. 
^cach, and Part IV., Complete, 3?. 

IlRYANTyW, C. —Poems. Cheap Edition, yilh FrontLspiece. Small 
^ crown 8vo, 3 j. 6A • 

Calderon’s Dramas: the Wonder-Working Magician — Life is a 
Z Dream— the Purgatory of St. Pfftrick, Translated by Dems 
^ ^ P-iBrence MacCarti^V, Post 8vo, icw. 

Qiimoens’ Luslads. — I*ortug^csc Text, with Translation by J. J. 

' Aubertin. ^Second Edition, 2 vols. Crown Svo, i2.r. • 

CAMEBJ^X, —Sophoples. The Seven Plays in English Verse. 

• • Crown Svo, p, 6 d. 

'VER FAMTES^’-^^outney to Parnassus. Spanish Text, with Trans^ 
lation into English Tercets, Preface, and Illustrative Notes, by 

•T AAjTOC V nTlSOrtTW * St»rt T<>P m 
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CER VANl'ES-^coniinmiL 

NumanlJ/x: a Tragedy. Translated from the Spanish, with 
Intpdviction and Notes, by James Y. GinsoN. Crown 8vo, 
printed, on hand -made paper, 5i.‘ 

Chronicles of Christopher Columbus. A Poem in 12 Cantos, 
liy M. I). C. Crown 8vo, 7^, 6^/. „ ^ 

Cid Ball^ids, and other Poems. — Translated from Spanish and 
Gennaji by J. t. Gibson, 2 vols. Crow-n 8vo, I2 j. 

COXIIEAD^ iiV//t 7 ,-r^Birds and Babies. With 33 Illustrations. 
Imp. i6ino, gilt, 2 s, 6 d, 

Dante’^ Divina Commedia. Translated in the Tei^za Rima of 
Original, by K. 1 C. H. IIaselfoot. Deray 8vo, i6j. 

DE )BERANGER,—K Selection from his Songs. In English 
Verse. liy William Toyniiek. Small crown 8vo, 2J. (>iL 

DENNIS, y. — English Sonnets. Collccted'And Ariangcd by. Small 
crown Svu, 2 s, 6 ( 1 . * 

DE FERE, Atdmy.’—PoeXical Works. ‘ 

I. THK SEAI^pJl AKTKK PROSERPILIC, CtC. 6 s. 

Tl. The Lujends of St. Patrick, etc. 6 s, 

ID, Allxanulr the Gr^:at, etc. 6.r. 

The Foray of Queen Moave, and other Legends of Ireland’s 
Heroic Age. Small crown 8vo, 5^. 1 

' Legends of the Saxon Saints. Small crown 8vo, 6 s. ^ 

^ Legends and ReecTrds of the Church aivi the Empire. 

* Small cro\5^n Svo, 6j. 

DILLON, Gods and Men, Fcap. 4to, yj. f>d, 

DOBSON, Austin.— Old, World Idylls and other Verses, Seventh 
Edition, Elzevir Svo, gilt top, 6 j, 

At the Sign of tfie Lyre. ^ Fifth Edition* Elzevir ,8vo, gilt 
top, 6 j. 

DOWDEN, Edward, Shakspere’s Sonfiets. With Intro- 

duction and Notes. Large post Svo, 6 d. 

DUTT, Tcru.-^N Sheaf Glssaned in French Fields. NewRdition. 
Demy Svo, ioj. 6 d, ^ 

Ancient Ballads and Legends of Hindustan. With rn 
Introductory Memoir by Edmund Go^e, ' Second Edition, 
iSmo. Cloth extra, gilt top, . ' 

EDJFARl!)St Miss Poems. *Small crown fevo, 35. 6 d, 

ELLIOTT, Elemzer, Th^ Com Lm Poems. Edited by his 

son, the Rev. Edwin Elliott, of St,ojohn*s, Antigaa, 2 vols. 
Crown Svo, i8,l « 
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iiiglish Varse. Edited by W. J. Linton aiid U? II. Stoddard. 
5 vols. Crown 8vo, cloth, 5,r. encli. 

1 . C TI A 1 JCRR TO*BtJ KNS, 

, IT. Translations. • 
in.. Lyrics of thk Nineteenth Century. 

IV. Dramatic Scenes And Characters. 

• V. UaLLADS and R|)MANCKS. 

FOSKETTf Edward. — Poems. Crown 8vo, 6s. 

GOODCI/lLDf John /^.--Somnia Medici, Thiee sciics. Small 
crown 8vo, 5.?. eacli. « 

COSEE^ Edviifmi.—'^Gvi Poems. Crown 8vo, ^s. 6d. , 

Firdausi in Exile, and other Poems. Second Tidition. ' Pbevir 
^ 8vo, gilt top, 6s. 

GVENE.y^ Rev, .d^w/.—Thc Vision of the Eucharist, and oilier 
^ l*()cms. CroW'^Svo, 5.L 

A Christmas Faggot, Small crown SvOs 5^ 

HARRISON, Clifford.— In liours of Leisure. Crown Svo, 5^. 

I/g.YWOOD, J. C.— Herodias, a Dramatic Potm. New Kclilicm, 
Revised. Ijmall crown 8vo, 5J. ^ 

Antonlus, A Dramatic Poem. New Edition, Revised. Small 
cr#wT» 8vo, <';j. 

• Salome. A Dramatic Poem. SmallAirown Svo, ^s. • 

HICKF.Y, E. 4 ^. — A Sculptor, and other Poems. Small Cj;own 
Svo, • 

HOLE, W. C?.— Procris, and other Poems, Fcap. Svo, 3^. 6d. 

R'EATSf John.— VoGiical VI ovKs. Edited by \V. T. Arnold. Large 
• crowm Svo, choicely prinj^d on hand-made paper, with Portrait 
in eaU'fortc. Parchment or cloth, 12 j! ; vellum, JSj. 

f^ING, Edward. fL Venetian Lover. Sinjjll 4to, 6x. 

RING, Mrs. Ifamilfon,.—l!hQ Discipdes, Ninth Edition,* and Notes. 
Small crown Svo, 5J. ^ 

^ N Bo^k of Dreams- Second Edition. Crown Svo, 3^. 6^/. 

I^AFh'AN, Mrs. R. S. Dc Cour^.’^K Song of Jubilee, and other 

• . Poems.* \VJth' Frontispiece. Small crown Svo, 3.r, 6d. ^ 

LANQ, Balla<lps In Blue China. Elze^jr 8vo, S^. 

fthymes h la Mode. With Frontispiece by K. A. Abbey. 
;* Second Edition. Elzevir Svo, cloth extra, gilt top, 5< 

LANGFORD, J. A., On Sea and Shore. Small crown 

tvo, 5.r. 
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LASCHLI.ES, Golden Fetters, and other C'oems. Small 

, cnnvn ^vo, 3J, (id. 

LAWSON, lUfrht lion. Mr. Hymni Usilati La tine 

l^edcliUi : with other Verses. ^ Small 8vo, parehment, 5J. 

I Living Knglish Poets MDCGGLKXXII. With Frontispiece hy 
• SVallci Crane. Second Kdition. Large crown 8vo. Trintfcl on 

liainl-mnde paper, raichmcnt or cloth, 12s . ; vellum, 15J. 

I OCKEK, 7 ^ —London Lyrics. Tenth Edition. With Furtralt, 

Elzevir Svu. , Cloth extra, gilt lop, 5r. 

* 

Lovo in Idleness, A Volume of Poems;. Wilh an Etching hy W. ];. 
*Scott. Small crown Svo, 5.r. 

LVlU^UENy LuuLXoL II. /F.— Beowulf : an Old English Poem. 
'JraiLslated into Modern Rhymes. Second and Revised P-dition. 
Small crown Svo, 53'. 

I.YSAGldT, Sidiicy — A Modern Id^tl. A Dramatic iVan. 

Small Clown Svo, 5r. ‘ 

MAGNUSSON, Ehikr, M.A., and PALMER, E. IL, A/.^L-Johan 
Ludvig liunclicrg’s Lyrical Songs, Idylls, and Epi- 
grams. Fcap. Svo, Ss, ^ r 

MERiiDlTII, Oii'm \The I^irl of Lytlon\.---'LXiO\\o* New Edition. 
With 32 Illustrations. i6mo, 3^. 67 . Cloth extra^ gilt edges, 

4r. 67 . * , 

MOkRIS, Poeticdfl Works of. New and Cheaper Editions, 

with Poilrait. CoiitiDlete in 3 voL., ^s. each. ^ 

Vol. I. coiuaius ^‘Songj of Two Worlds.'* Twelfth Edition. 

Vol. II. contains “ The ICpic of Hades.” Twenty-first Editiou 
Vol. ITT. contain.^ “Cwen” and “The Ode of Life.*’ Seventh 
Edition. < 

Vol. IV, contains “Song.s Unsuujj^” and “Gycia.” P'ifth Edjtion. 
Songs of. Britain.* Third Edition. Fcap. Svo, 5J. ^ " 

Tho Epic of H^des. With 16 Autotype IH^strations, after tlyj 
Driwings of the late George R. Chapman, 4I0, cloth extra;- gilt 
leaves, 2ir. 

Tho Epic of Hades? Presentation Edition. 4to, cIuilV extra, 
gilt lea\ cs, lO^. 67 . •» » 

The Lewis Morris Birthday Book. Edited by S. S. Coi»y> , 
MAN, with Frontispiece after a Design ty the late George' R. ' 
Chapman. 321110, cloth extra, edges, 2s. j ^cloth Ibup, is. 6/Z 

OKSIIEAD, E. D. /f.-The House of Atreus. Beinti the 
Agamemnon, Libation-Bearers, and Furies of TKschylus. Trans^'; 
kited into English Verse. Crown Svo, ju, t 

Fhe Supxdiant Maidens of ^schylus. Crown Svd, 3 ^. 67. 
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' MOZLEVf Jy^Rickards , — The Romniico tix Dennell. A Porm in 
Five Cantos. Crown 8vo, *js. 6^/. 

^lUTJlOLLANDy Vagrant Verses. Small #rown Svn, 5f. 

NAjyiiN^ Condance C. W. --•A Modern Aposy^, and other 
Poems. Small crowi^Svo, 

NO^L, The IJon. Rodert.-^A Little Child’s Monumionit. Thirds 
EfUlion, Small creXvn Svo, 3.9, 6 d, 

The House of Ravensburg. New Edition. Small crown 

• Svo, Cw. 

The Red Flag, and othir Poems. Nevf^lclilion. Small crown 
Svo, 6 s, ^ 

Songs of the Heights and Deeps. Crown Svo, 6.f. 

0 ^ BRIE N’t Charlotte Grace, — Lyrics. Small crown Svo, 3J. 6 d, 

(yjIAGANy John, — The Song of Roland. Trnnslalerl into English 
9 Verse. New ai?rl Cheaper Edition. CrowaijSvo, 5.r. 

' PFEIFFRK, The Rhyme of the Lady of the Rock, 

and How it Grew. Second Edition. Small crown Svo, 
3^. 6 d, • ^ 

• Gerard’s M^mument, and other Poems. Second Edition. 
Crown Sv( *, 6 s, « » 

Und^ the Aspens : Lyiical and Rramalic. With Portrait. 
Crowi Sl’o, or. 

tTaTT^ J. 7.— Tdvls and Lyrics of ftie Ohio Valley. (?ro\vn 
Svo, 5 j. * • 

PKEV'pSTy Fra72cis, — Melilot. 3 ?, Tv/. • 

Fires of Green Wood. Small crown Svo, p, 6 d, 

Rare Poems of the 16th and 17th Centunes. Edited by W. J. 

• Linton. Crown Svo, ^ 

• RHOA/^ES, James.— The Georgies of Virgil. Tran«^latcd into 

, English V<jrsc. Small crown Svo, 5-f. \ 

• Poems. Small crown Svo, 4.?. 6 d. • 

Dpx Pi.cdux. A Forest Tangle, gmall crown Svo, 37. 6 d. 
RORd^SOM, A. F.— A JHTandful of Ploneysuckle. Fcap. 

^ • S^^o, 3.1’. 6 d, 

• * • The CrownedjRippolytus. Translated from Enripides. Witjj 

T!^gw Poems. Small crown Svo, S'J* 

^Clff/XER* FHednch.—VdeX^exiSlein, A Drama. Doncl^n English 
Verse, by J. A. W. IIUNTER, M.A. Crown Svo, 7 j. 6 d, 

' SCHWARTZ, J. M, lP:«-Nivalis. A Tragedy in Five Acts. Small 
crown Svo, 5^. • ^ 
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SCOTT^ E, /. /.—The Eclogues of Virgil.— Transli ted into English ' 
Verse. Small crown 8vo, 6^4 

SI/J^EEEOOAyjLj Poems of a* Life, Second Edition. 

Small f.i;own 8vo, 2 j. 6 i/, * ^ 

SINCLAIRy Nakiketas, ixid other Poems. Small crown 

I <ivo, 2s. 0^/. . ^ 

SMITH, % IV. The Loves of Yandyck. A Talc of Genoa, 

sSnall crown 8vo, 2 j. 6r/. 

The Log o* t^e “Norseman.” Small crown 8vo, 5^. 
Serbelloni. Small crown Svo, p, 

Sophodles The Seven Plays in l^nglish Verse. Translated by Lewis 
' Campukle. Crown Svo, yj. 6^/. 

STEWART, Phillips. — Poems. Small crown Svo, 2s. (id. 

SYMONDS, John Vagabunduli Libellus. Crown 

Svo, Or. « 

Tasso’s Jerusalem Delivered. Translated by Sir iJoiiN Kingston , 
jAMKS, Bart. Two Volumes. iViiited on hand-made jiaper, 
parchment, bevelled boards. Large crown Svo, 2ir. 

y'AYLOR, Sir /if— Works. Complete in Five Volumes. Cr^wn 
t, «vo, 30c. * 

Philip Van Artevelcfe. Fcap. Svo, 3?. 6d. 

The Virgin Widow, etc. P'cap. Svo, 3^. Od. , 
oThe Statesman. li:ap. Svo, 3^. 6d. * ^ 

TODH (INTER, Dr, 7.— Laurella, and other Poems. Crown Svo, 

• 6r. Gd. « ^ 

Forest Songs. Small crown Svo, 3s, Gd. « 

The True Tragedy of Rienzi ; a Drama. 3^. Gd, 

Alcestis : a Dramatic Poem. Extra fcai), Svo, 5r. 
jteelcjna in Troas.«. Small croHm Svo, 2 j. Gd, • 

TOMKINS, Aiiclla A.— Sister Lucetta, and other PoemA Small * 
crown Svt), 3s. , 

TYNAN, —Louise de la Yalliere, and other Poems. 

Small crown Svo, 3f. Gd, , ^ 

Shamrocks. Small crown Svo, (s, ^ ^ 

Unspoken Thoughts. Small crown Svo, 3J. 6d, ‘ ^ 

Victoria n Hymns; English Sacred Sonfes 6f Fifty Years. •* 
J)cdjcaji||^"lo the Queen. Large po.st Svo, i or. 6^/. ^ ‘ 

WE/JSTK^R, Au^nsla.-‘ln a Day ; a Drama. Small crovvh Svo, ar. 6d, 
Disguises ; a Drarn.i. Small crown Svo, 5r. 

WILL] AMS, Jamcs.^h Lawyer’s Leistfre. Small 'crown Svo, / 
t G-r- • • 
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WOOD, Poems. Small crovvji 8v-^ 3.9. ^d, 

Wordsworth Birthday Book, The. Edited by Adelaide and 
. Vioj-ET Wordsworth. 32mo, limp cloth, il cloth extra, zsT 

YOU MGS, Ella Pax)h4iS, and other Poems. Small crown 8vo, 

3* W. • 

A Heart’s Life, Sarpeaon, and other Poems. Small crown 
• 8vo, 5^6./. t" 

Tt c Apotheosis of Antinous, and other Poerils. With 
Poi trait. Small crown Svo, icw:. 6t/. 


NOVELS AND TALES. 

All ^ Chronicle of Laxenford Life. Py Pen Oliver, P\R.C.S. 

W'ith 20 Illustrations. Second Edition. Crown Svo, 6 j. 

EA^KS, Mrs. (7. /..—-God’s Providence House. New Edition. 
^ Crown Svo, 3 j. 6/. 

CHICHELE, Mary . — Doing and Undoing. A Story. Crown Svo, 

4x. 6/. . 

Danish Parsonage. By an Angler. Crown Svo, 6s. 

GRAY, Maxwell . Silence of •Dean Maitland, •p'ifih 
Ec^tion. With Frontispiece. Crown Svo, 6s. 

HUNTER, //rt/.--The Crime of Christmas Day. A Tale aj the 
. l^tin Qir”ter, P#y the Author *of “My Ducats and my 

Daughtoj^" IS. * ^ 

HUNGER, Hay, and WHYTE, Walfer.^My Dweats and My 
Daughter. New and Cheaper Edition. With Frontispiece. 
Crown Svo, Cs. ^ 

INGEIJOW, Jean.—O^A the Skelligs: a Novel. With Frontispiece. 
, Second Edition. Crown ^vo, 6s. • 

JENKlidS, Eldward.^h. Secret of Two Liyes. Crown Svo, 2 j. 6d. 
• • * 

KlbLLAND, Alexander L . — Garman and Worse. AiNorwegian 
Novel. Authorized Translatipn, by W. W. Kettlewell. Crown 
^•Svo, 6 j, • , # 

LANQ, Anfrew.'-ln the vfrong Paradise, and other Stories. 

• Second Edition. Crown Svo, 6^. 

* MACDONALD, fr.--?D6nal Grant. A Novel. Second Edition.* 
• WftJ^Frotttispiece. Crojwn Svo, 6^. ^ 

Jkome Again. With Frontispiece, Crown Svo, 6s. 

Castl» Warlock* A Novel. Second Edition. Witli Frontis- 
piece. Crown Svo, ^s. 
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MACDONALD, G.—coiiiimiCiL ^ 

Malcolm. With Portrait of the Autlior cnfjravcfl on Steel. 
Eighth'Eclition. Cro\vn Svo, 6.r. « 

The Maj^uis of Lossie. Serfenth Edition. With ErontiRpiccc. 
Crown Svo, 6 j, • 

, St George and St. Michael. Fifth Edition. With Fri«nti=:* 
piece. Crown 8vo, 6.y. * 

Wliat’s Mine’s Mine. Second Edition. With Frontispiece. 
Crown Svo^ /jf. • 

Annals of a Quiet Neighbourhood. Sixth Edition. With 
^Frontispiece. Crown Svo, 6s. • 

The Seaboard Parish : a Sequel to ‘'Annals of a Quiet Neigh 
bourhood.” Fourth Edition. With Frontii,piecc. Crown Svo, 6.f. 

Wilfred Cum berm ede. An Autobiographical Story. Fourth 
Edition. With Frontispiece. Crown ^vo, 6.f. 

Thomas Wingfold, Curate. Fourth Edition. With Fronti*?* «, 
piece. Crown Svo, C)S. 

Paul Faber, Surgeon. Fourfli Edition. With Frontisjdccc 
Crown 8 v8, (>s. * [ 

MAMT, —Colonel ipnderby’s Wife. *A Novel. New am 
Cheaper Edition. With Frontispiece. Crown Svo, fjr. 

MULHOTJAND, Marcella Grace. -\n Tri^h Novel. Crown 

Svo, 6r. 9 9 

PALGRAVE, W. /.-•-Hermann AgUa : anjPastern Narrative. 

'* Third Edhion. Crown Svo, 6s. 

SHA W, Flora A.— Cistlo Blair a Story of Youthful Days. New and 
ClieapcT El’ i; inn. Crown Svo, 3r. 6d. 

^TRETTON, 7A-r/fl!^Through a Needle’s Eye: a Story. New 
and Chcapec(||j|ilition, with FjpfmtLspicce. Crown Svo, 0.rf 

TAYLOR, Col. C.S.L, Seeta I a .Novd. With* 

Fronti.spij(qf, ^vrov/n Svo, 6.r. « # 

Tipifoo Sultaun : a Tale of the Mysore War. With Frontispiece. 

Crown Svo, 6.r. ' » 

* f • ' 

Ralpi^ypOarnell. WithtiD'r()ntisficce. , Crown Svo, ^s. ^ , 

A Bf6ble Queen., :Tj|lfith Froftti^^^^ Crown Svo, 6.f. * ^ 

Tho'CoiifessionsIqlf '^i^fe WithFronVspiccc. CrownSvd, 6?. •* 
/■i'g '-'Tara : Tale. With Erontispiccc. Qrow^ Svo, 6i. * 

’^ithin*^Sound of thS’ Sl'?^ Frontispiece. Crown Svo, (fr. • 








